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Abstract 


In this book, some notions are introduced about “Neutrosophic Duality”. 
Two chapters are devised as “Initial Notions”, and “Modified Notions’ Two 
manuscripts are cited as the references of these chapters which are my 79th, 
and 80th manuscripts. I’ve used my 79th, and 80th manuscripts to write this 
book. 

In first chapter, there are some points as follow. New setting is introduced 
to study dual-dominating number and neutrosophic dual-dominating number 
arising from dominated vertices in neutrosophic graphs assigned to neutrosophic 
graphs. Maximum number of dominated vertices, is a number which is 
representative based on those vertices. Maximum neutrosophic number of 
dominated vertices corresponded to dual-dominating set is called neutrosophic 
dual-dominating number. Forming sets from dominated vertices to figure out 
different types of number of vertices in the sets from dominated sets n in the 
terms of maximum number of vertices to get maximum number to assign to 
neutrosophic graphs is key type of approach to have these notions namely 
dual-dominating number and neutrosophic dual-dominating number arising 
from dominated vertices in neutrosophic graphs assigned to neutrosophic graphs. 
Two numbers and one set are assigned to a neutrosophic graph, are obtained but 
now both settings lead to approach is on demand which is to compute and to find 
representatives of sets having largest number of dominated vertices from different 
types of sets in the terms of maximum number and maximum neutrosophic 
number forming it to get maximum number to assign to a neutrosophic graph. 
Let NTG : (V, E,o,) be a neutrosophic graph. Then for given two vertices, s 
and n, if (ns) = a(n) A a(s), then s dominates n and n dominates s. Let S be 
a set of neutrosophic vertices [a vertex alongside triple pair of its values is called 
neutrosophic vertex.]. If for every neutrosophic vertex s in S, there’s at least 
one neutrosophic vertex n in V \ S such that n dominates s, then the set of 
neutrosophic vertices, S is called dual-dominating set. The maximum cardinality 
between all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(NTG); for given two vertices, s and n, if u(ns) = a(n) A a(s), 
then s dominates n and n dominates s. Let S be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic vertex.]. If 
for every neutrosophic vertex s in S, there’s at least one neutrosophic vertex n 
in V \ S such that n dominates s, then the set of neutrosophic vertices, S' is 
called dual-dominating set. The maximum neutrosophic cardinality between 
all dual-dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by Da( NTG). As concluding results, there are some statements, 
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remarks, examples and clarifications about some classes of neutrosophic 
graphs namely path-neutrosophic graphs, cycle-neutrosophic graphs, complete- 
neutrosophic graphs, star-neutrosophic graphs, complete-bipartite-neutrosophic 
graphs, complete-t-partite-neutrosophic graphs, and wheel-neutrosophic graphs. 
The clarifications are also presented in both sections “Setting of dual-dominating 
number,” and “Setting of neutrosophic dual-dominating number,” for introduced 
results and used classes. This approach facilitates identifying sets which form 
dual-dominating number and neutrosophic dual-dominating number arising from 
dominated vertices in neutrosophic graphs assigned to neutrosophic graphs. In 
both settings, some classes of well-known neutrosophic graphs are studied. Some 
clarifications for each result and each definition are provided. The cardinality 
of set of dominated vertices and neutrosophic cardinality of set of dominated 
vertices corresponded to dual-dominating set have eligibility to define dual- 
dominating number and neutrosophic dual-dominating number but different 
types of set of dominated vertices to define dual-dominating sets. Some results 
get more frameworks and perspective about these definitions. The way in that, 
different types of set of dominated vertices in the terms of maximum number 
to assign to neutrosophic graphs, opens the way to do some approaches. These 
notions are applied into neutrosophic graphs as individuals but not family of 
them as drawbacks for these notions. Finding special neutrosophic graphs 
which are well-known, is an open way to pursue this study. Neutrosophic dual- 
dominating notion is applied to different settings and classes of neutrosophic 
graphs. Some problems are proposed to pursue this study. Basic familiarities 
with graph theory and neutrosophic graph theory are proposed for this chapter. 
In second chapter, there are some points as follow. New setting is introduced 
to study dual-resolving number and neutrosophic dual-resolving number arising 
from resolved vertices in neutrosophic graphs assigned to neutrosophic graphs. 
Maximum number of resolved vertices, is a number which is representative 
based on those vertices. Maximum neutrosophic number of resolved vertices 
corresponded to dual-resolving set is called neutrosophic dual-resolving number. 
Forming sets from resolved vertices to figure out different types of number of 
vertices in the sets from resolved sets in the terms of maximum number of 
vertices to get maximum number to assign to neutrosophic graphs is key type of 
approach to have these notions namely dual-resolving number and neutrosophic 
dual-resolving number arising from resolved vertices in neutrosophic graphs 
assigned to neutrosophic graphs. Two numbers and one set are assigned to a 
neutrosophic graph, are obtained but now both settings lead to approach is on 
demand which is to compute and to find representatives of sets having largest 
number of resolved vertices from different types of sets in the terms of maximum 
number and maximum neutrosophic number forming it to get maximum number 
to assign to a neutrosophic graph. Let NTG : (V, E, c, u) be a neutrosophic 
graph. Then for given two vertices, s and s’ if d(s,n) 4 d(s’,n), then n resolves 
s and s’ where d is the minimum number of edges amid all paths from s to s’. 
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. If for every two neutrosophic vertices s,s’ in S, 
there’s at least one neutrosophic vertex n in V \ S such that n resolves s, s’, then 
the set of neutrosophic vertices, S is called dual-resolving set. The maximum 
cardinality between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R(NTG); for given two vertices, s and s’ if d(s,n) 4 d(s’,n), 
then n resolves s and s’ where d is the minimum number of edges amid all paths 


from s to s’. Let S be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. If for every two neutrosophic 
vertices s,s’ in S, there’s at least one neutrosophic vertex n in V \ S such that 
n resolves s,s’, then the set of neutrosophic vertices, S is called dual-resolving 
set. The maximum neutrosophic cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R,(NTG). As concluding 
results, there are some statements, remarks, examples and clarifications about 
some classes of neutrosophic graphs namely path-neutrosophic graphs, cycle- 
neutrosophic graphs, complete-neutrosophic graphs, star-neutrosophic graphs, 
complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, 
and wheel-neutrosophic graphs. The clarifications are also presented in both 
sections “Setting of dual-resolving number,” and “Setting of neutrosophic dual- 
resolving number,” for introduced results and used classes. This approach 
facilitates identifying sets which form dual-resolving number and neutrosophic 
dual-resolving number arising from resolved vertices in neutrosophic graphs 
assigned to neutrosophic graphs. In both settings, some classes of well- 
known neutrosophic graphs are studied. Some clarifications for each result 
and each definition are provided. The cardinality of set of resolved vertices 
and neutrosophic cardinality of set of resolved vertices corresponded to dual- 
resolving set have eligibility to define dual-resolving number and neutrosophic 
dual-resolving number but different types of set of resolved vertices to define 
dualresolving sets. Some results get more frameworks and perspective about 
these definitions. The way in that, different types of set of resolved vertices in 
the terms of maximum number to assign to neutrosophic graphs, opens the way 
to do some approaches. These notions are applied into neutrosophic graphs 
as individuals but not family of them as drawbacks for these notions. Finding 
special neutrosophic graphs which are well-known, is an open way to pursue 
this study. Neutrosophic dual-resolving notion is applied to different settings 
and classes of neutrosophic graphs. Some problems are proposed to pursue this 
study. Basic familiarities with graph theory and neutrosophic graph theory are 
proposed for this chapter. 

[Ref1] Henry Garrett, “Dual-Dominating Numbers in Neutrosophic Setting and 
Crisp Setting Obtained From Classes of Neutrosophic Graphs”, ResearchGate 
2022 (doi: 10.13140/RG.2.2.19925.91361). 

[Ref2] Henry Garrett, “Dual-Resolving Numbers Excerpt from Some Classes 
of Neutrosophic Graphs With Some Applications”, ResearchGate 2022 (doi: 
10.13140/RG.2.2.14971.39200). 


Two chapters are devised as “Initial Notions”, and “Modified Notions’. 
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CHAPTER 1 


Initial Notions 


The following sections are cited as follows, which is my 79th manuscript and I 
use prefix 79 as number before any labelling for items. 


[Ref1] Henry Garrett, “Dual-Dominating Numbers in Neutrosophic Setting and 
Crisp Setting Obtained From Classes of Neutrosophic Graphs”, ResearchGate 
2022 (doi: 10.13140/RG.2.2.19925.91361). 


Dual-Dominating Numbers in Neutrosophic Style and Crisp Style 
Obtained From Classes of Neutrosophic Graphs 


1.1 Abstract 


New setting is introduced to study dual-dominating number and neutrosophic 
dual-dominating number arising from dominated vertices in neutrosophic graphs 
assigned to neutrosophic graphs. Maximum number of dominated vertices, is a 
number which is representative based on those vertices. Maximum neutrosophic 
number of dominated vertices corresponded to dual-dominating set is called 
neutrosophic dual-dominating number. Forming sets from dominated vertices to 
figure out different types of number of vertices in the sets from dominated sets n 
in the terms of maximum number of vertices to get maximum number to assign 
to neutrosophic graphs is key type of approach to have these notions namely 
dual-dominating number and neutrosophic dual-dominating number arising 
from dominated vertices in neutrosophic graphs assigned to neutrosophic graphs. 
Two numbers and one set are assigned to a neutrosophic graph, are obtained but 
now both settings lead to approach is on demand which is to compute and to find 
representatives of sets having largest number of dominated vertices from different 
types of sets in the terms of maximum number and maximum neutrosophic 
number forming it to get maximum number to assign to a neutrosophic graph. 
Let NTG : (V, E,o,) be a neutrosophic graph. Then for given two vertices, s 
and n, if (ns) = a(n) Ao(s), then s dominates n and n dominates s. Let S be 
a set of neutrosophic vertices [a vertex alongside triple pair of its values is called 
neutrosophic vertex.]. If for every neutrosophic vertex s in S, there’s at least 
one neutrosophic vertex n in V \ S such that n dominates s, then the set of 
neutrosophic vertices, S is called dual-dominating set. The maximum cardinality 
between all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(NTG); for given two vertices, s and n, if u(ns) = a(n) A a(s), 
then s dominates n and n dominates s. Let S be a set of neutrosophic vertices 
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[a vertex alongside triple pair of its values is called neutrosophic vertex.]. If 
for every neutrosophic vertex s in S, there’s at least one neutrosophic vertex n 
in V \ S such that n dominates s, then the set of neutrosophic vertices, S is 
called dual-dominating set. The maximum neutrosophic cardinality between 
all dual-dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D (NTG). As concluding results, there are some statements, 
remarks, examples and clarifications about some classes of neutrosophic 
graphs namely path-neutrosophic graphs, cycle-neutrosophic graphs, complete- 
neutrosophic graphs, star-neutrosophic graphs, complete-bipartite-neutrosophic 
graphs, complete-t-partite-neutrosophic graphs, and wheel-neutrosophic graphs. 
The clarifications are also presented in both sections “Setting of dual-dominating 
number,” and “Setting of neutrosophic dual-dominating number,” for introduced 
results and used classes. This approach facilitates identifying sets which form 
dual-dominating number and neutrosophic dual-dominating number arising from 
dominated vertices in neutrosophic graphs assigned to neutrosophic graphs. In 
both settings, some classes of well-known neutrosophic graphs are studied. Some 
clarifications for each result and each definition are provided. The cardinality 
of set of dominated vertices and neutrosophic cardinality of set of dominated 
vertices corresponded to dual-dominating set have eligibility to define dual- 
dominating number and neutrosophic dual-dominating number but different 
types of set of dominated vertices to define dual-dominating sets. Some results 
get more frameworks and perspective about these definitions. The way in that, 
different types of set of dominated vertices in the terms of maximum number 
to assign to neutrosophic graphs, opens the way to do some approaches. These 
notions are applied into neutrosophic graphs as individuals but not family of 
them as drawbacks for these notions. Finding special neutrosophic graphs 
which are well-known, is an open way to pursue this study. Neutrosophic dual- 
dominating notion is applied to different settings and classes of neutrosophic 
graphs. Some problems are proposed to pursue this study. Basic familiarities 
with graph theory and neutrosophic graph theory are proposed for this article. 

Keywords: Dual-Dominating Number, Neutrosophic Dual-Dominating 


Number, Classes of Neutrosophic Graphs 
AMS Subject Classification: 05C17, 05C22, 05E45 


1.2 Background 


Fuzzy set in Ref. [Ref22] by Zadeh (1965), intuitionistic fuzzy sets in Ref. 
[Ref3] by Atanassov (1986), a first step to a theory of the intuitionistic fuzzy 
graphs in Ref. [Ref18] by Shannon and Atanassov (1994), a unifying field 
in logics neutrosophy: neutrosophic probability, set and logic, rehoboth in 
Ref. [Ref19] by Smarandache (1998), single-valued neutrosophic sets in Ref. 
[Ref20] by Wang et al. (2010), single-valued neutrosophic graphs in Ref. 
[Ref5] by Broumi et al. (2016), operations on single-valued neutrosophic 
graphs in Ref. [Ref1] by Akram and Shahzadi (2017), neutrosophic soft graphs 
in Ref. [Ref17] by Shah and Hussain (2016), bounds on the average and 
minimum attendance in preference-based activity scheduling in Ref. [Ref2] 
by Aronshtam and Ilani (2022), investigating the recoverable robust single 
machine scheduling problem under interval uncertainty in Ref. [Ref4] by 
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Bold and Goerigk (2022), new bounds for the b-chromatic number of vertex 
deleted graphs in Ref. [Ref6] by Del-Vecchio and Kouider (2022), bipartite 
completion of colored graphs avoiding chordless cycles of given lengths in Ref. 
[Ref7] by Elaine et al., infinite chromatic games in Ref. [Ref12] by Janczewski 
et al. (2022), edge-disjoint rainbow triangles in edge-colored graphs in Ref. 
[Ref13] by Li and Li (2022), rainbow triangles in arc-colored digraphs in 
Ref. [Ref14] by Li et al. (2022), a sufficient condition for edge 6-colorable 
planar graphs with maximum degree 6 in Ref. [Ref15] by Lu and Shi (2022), 
some comparative results concerning the Grundy and b-chromatic number of 
graphs in Ref. [Ref16] by Masih and Zaker (2022), color neighborhood union 
conditions for proper edge-pancyclicity of edge-colored complete graphs in Ref. 
[Ref21] by Wu et al. (2022), dimension and coloring alongside domination 
in neutrosophic hypergraphs in Ref. [Ref9] by Henry Garrett (2022), three 
types of neutrosophic alliances based on connectedness and (strong) edges in 
Ref. [Ref11] by Henry Garrett (2022), properties of SuperHyperGraph and 
neutrosophic SuperHyperGraph in Ref. [Ref10] by Henry Garrett (2022), are 
studied. Also, some studies and researches about neutrosophic graphs, are 
proposed as a book in Ref. [Ref8] by Henry Garrett (2022). 

In this section, I use two subsections to illustrate a perspective about the 
background of this study. 


1.3 Motivation and Contributions 


In this study, there’s an idea which could be considered as a motivation. 


Question 1.3.1. Js it possible to use mized versions of ideas concerning “dual- 
dominating number”, “neutrosophic dual-dominating number” and “Neutro- 
sophic Graph” to define some notions which are applied to neutrosophic graphs? 


It’s motivation to find notions to use in any classes of neutrosophic graphs. 
Real-world applications about time table and scheduling are another thoughts 
which lead to be considered as motivation. Having connection amid two 
paths have key roles to assign dual-dominating number and neutrosophic dual- 
dominating number arising from dominated vertices in neutrosophic graphs 
assigned to neutrosophic graphs. Thus they’re used to define new ideas which 
conclude to the structure of dual-dominating number and neutrosophic dual- 
dominating number arising from dominated vertices in neutrosophic graphs 
assigned to neutrosophic graphs. The concept of having largest number of 
dominated vertices in the terms of crisp setting and in the terms of neutrosophic 
setting inspires us to study the behavior of all dominated vertices in the way 
that, some types of numbers, dual-dominating number and neutrosophic dual- 
dominating number arising from dominated vertices in neutrosophic graphs 
assigned to neutrosophic graphs, are the cases of study in the setting of 
individuals. In both settings, corresponded numbers conclude the discussion. 
Also, there are some avenues to extend these notions. 

The framework of this study is as follows. In the beginning, I introduce 
basic definitions to clarify about preliminaries. In subsection “Preliminaries”, 
new notions of dual-dominating number and neutrosophic dual-dominating 
number arising from dominated vertices in neutrosophic graphs assigned to 
neutrosophic graphs, are highlighted, are introduced and are clarified as 
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individuals. In section “Preliminaries”, Maximum number of dominated 
vertices, is a number which is representative based on those vertices, have 
the key role in this way. General results are obtained and also, the results 
about the basic notions of dual-dominating number and neutrosophic dual- 
dominating number arising from dominated vertices in neutrosophic graphs 
assigned to neutrosophic graphs, are elicited. Some classes of neutrosophic 
graphs are studied in the terms of dual-dominating number and neutrosophic 
dual-dominating number arising from dominated vertices in neutrosophic 
graphs assigned to neutrosophic graphs, in section “Setting of dual-dominating 
number,” as individuals. In section “Setting of dual-dominating number,” dual- 
dominating number is applied into individuals. As concluding results, there 
are some statements, remarks, examples and clarifications about some classes 
of neutrosophic graphs namely path-neutrosophic graphs, cycle-neutrosophic 
graphs, complete-neutrosophic graphs, star-neutrosophic graphs, complete- 
bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, and 
wheel-neutrosophic graphs. The clarifications are also presented in both 
sections “Setting of dual-dominating number,” and “Setting of neutrosophic 
dual-dominating number,” for introduced results and used classes. In section 
“Applications in Time Table and Scheduling”, two applications are posed for 
quasi-complete and complete notions, namely complete-neutrosophic graphs and 
complete-t-partite-neutrosophic graphs concerning time table and scheduling 
when the suspicions are about choosing some subjects and the mentioned models 
are considered as individual. In section “Open Problems”, some problems and 
questions for further studies are proposed. In section “Conclusion and Closing 
Remarks”, gentle discussion about results and applications is featured. In section 
“Conclusion and Closing Remarks”, a brief overview concerning advantages and 
limitations of this study alongside conclusions is formed. 


1.4 Preliminaries 


In this subsection, basic material which is used in this article, is presented. 
Also, new ideas and their clarifications are elicited. 

Basic idea is about the model which is used. First definition introduces basic 
model. 


Definition 1.4.1. (Graph). 

G = (V, E) is called a graph if V is a set of objects and E is a subset of V x V 
(E is a set of 2-subsets of V) where V is called vertex set and EF is called 
edge set. Every two vertices have been corresponded to at most one edge. 


Neutrosophic graph is the foundation of results in this paper which is defined 
as follows. Also, some related notions are demonstrated. 


Definition 1.4.2. (Neutrosophic Graph And Its Special Case). 
NTG = (V,E,o = (01,02,03), = (H1, H2, U3)) is called a neutrosophic 
graph if it’s graph, c; : V > [0,1], and yu; : E > [0,1]. We add one condition 
on it and we use special case of neutrosophic graph but with same name. The 
added condition is as follows, for every v;v;j € E, 

u(vivj) < a(v;) A a(v;). 


(i): ø is called neutrosophic vertex set. 
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: wis called neutrosophic edge set. 
: |V] is called order of NTG and it’s denoted by O(NTG). 


Puey D cilv) is called neutrosophic order of NTG and it’s denoted 


by On(NTG). 


: |E| is called size of NTG and it’s denoted by S(NTG). 


i): eer Pai uile) is called neutrosophic size of NTG and it’s denoted 


by Sn( NTG). 


Some classes of well-known neutrosophic graphs are defined. These classes 


of neutrosophic graphs are used to form this study and the most results are 
about them. 


Definition 1.4.3. Let NTG : (V, E, c, u) be a neutrosophic graph. Then 


(i) : 


(iv) : 


: t-partite is complete bipartite if t = 2, and it’s denoted by K, 


a sequence of consecutive vertices P : £o, £1, *: + ,®o(nTaQ) is called path 
where 2j2;41 E€ E, i=0,1,--- ,O(NTG) — 1; 


: strength of path P : %,21,--- , £O(NTG) is Ni=0,--. O(NTG)-1 UlTizi+1); 


: connectedness amid vertices zo and x+ is 


u (tot) = V A p(242i41); 


Pipir ate 1=0,--- ,t-1 
a sequence of consecutive vertices P : £o, £1,:** ,©o(nTG), Zo is called 
cycle where 2,241 E€ E, i = 0,1,---,O(NTG) — 1, towwrayto € E 


and there are two edges xy and uv such that p(xy) = ulwv) = 
Aizo,1,-- wai u(vivi+1); 


: it’s t-partite where V is partitioned to t parts, V/',V>?,--- ,V/* and 


the edge xy implies x € V; and y € V;" where i Æ j. If it’s complete, 
then it’s denoted by Kg, ,c5,-.,0, where g; is o on V; instead V which 
mean x ¢ V; induces o;(x) = 0. Also, |V} | = s;; 


1,02? 


: complete bipartite is star if |Vi| = 1, and it’s denoted by S103; 


: a vertex in V is center if the vertex joins to all vertices of a cycle. Then 


it’s wheel and it’s denoted by W,,,,; 


: it’s complete where Vuu E€ V, (wv) = oa(u) A o(v); 
: it’s strong where Vuv € E, (uv) = o(u) Aa(v). 


To make them concrete, I bring preliminaries of this article in two upcoming 


definitions in other ways. 


1. Initial Notions 


Definition 1.4.4. (Neutrosophic Graph And Its Special Case). 

NTG = (V,E,o = (01,02,03), = (H1, H2, u3)) is called a neutrosophic 
graph if it’s graph, c; : V > [0,1], and yu; : E > [0,1]. We add one condition 
on it and we use special case of neutrosophic graph but with same name. The 
added condition is as follows, for every u,v; € E, 


p(vivj) < ao(vi) A o(v;). 


|V| is called order of NTG and it’s denoted by O(NTG). Syevya(v) is called 
neutrosophic order of NTG and it’s denoted by O,(NTG). 


Definition 1.4.5. Let NTG : (V, E,o, u) be a neutrosophic graph. Then it’s 
complete and denoted by CMT, if Vz,y € V,zy € E and pu(xy) = a(x) Ao(y); 


a sequence of consecutive vertices P : %9,%1,°-* ,o(nwTa) is called path and 
it’s denoted by PTH where zizi} E€ E, i = 0,1,---,n— 1; a sequence of 
consecutive vertices P : %,%1,-++ ,Lo(nrq), Zo is called cycle and denoted by 
CYC where LiLi4a €E E,i=0,1,---,n—-1, LO(NTG)®0 E E and there are 
two edges xy and wv such that u(xy) = w(uv) = Ni=0,1, n—1 Hivi); it’s 
t-partite where V is partitioned to t parts, V1, V>",--- , Vt and the edge xy 


implies x € V and y € V;” where i 4 j. If it’s complete, then it’s denoted 
by CMT 5,,02,---,0, Where g; is o on V;** instead V which mean x ¢ V; induces 
o;(x) = 0. Also, vV“ = s;; t-partite is complete bipartite if t = 2, and it’s 
denoted by CMT s,s; complete bipartite is star if |V1| = 1, and it’s denoted 
by ST Rio; a vertex in V is center if the vertex joins to all vertices of a cycle. 
Then it’s wheel and it’s denoted by WH Li ,o3- 


Remark 1.4.6. Using notations which is mixed with literatures, are reviewed. 


1.4.6.1. NTG = (V, E,o = (01,02,03), u = (mı, H2, H3)), O(NTG), and 
On (NTG); 


1.4.6.2. CMT o, PTH, CYC, ST Ri o3, CMT o, 03, CMT on 03,0, and 
WH Li o3. 


Definition 1.4.7. (Dual-Dominating Numbers). 
Let NTG : (V, E, c, u) be a neutrosophic graph. Then 


(i) for given two vertices, s and n, if u(ns) = a(n) ^A a(s), then s dominates 
n and n dominates s. Let S be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. If for 
every neutrosophic vertex s in S, there’s at least one neutrosophic vertex 
n in V \ S such that n dominates s, then the set of neutrosophic vertices, 
S is called dual-dominating set. The maximum cardinality between 
all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(NTG); 


(ii) for given two vertices, s and n, if (ns) = a(n) No(s), then s dominates n 
and n dominates s. Let S be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. If 
for every neutrosophic vertex s in S, there’s at least one neutrosophic 
vertex n in V \ S such that n dominates s, then the set of neutrosophic 
vertices, S is called dual-dominating set. The maximum neutrosophic 
cardinality between all dual-dominating sets is called neutrosophic dual- 
dominating number and it’s denoted by D,(NTG). 


1.5. Setting of dual-dominating number 


For convenient usages, the word neutrosophic which is used in previous 
definition, won’t be used, usually. 
In next part, clarifications about main definition are given. To avoid confusion 
and for convenient usages, examples are usually used after every part and names 
are used in the way that, abbreviation, simplicity, and summarization are the 
matters of mind. 


Example 1.4.8. In Figure (1.1), a complete-neutrosophic graph is illustrated. 
Some points are represented in follow-up items as follows. 


i) For given two vertices, s and n, u(ns) = a(n) Aa(s). Thus s dominates n 
g H 
and n dominates s; 


(ii) the existence of one vertex to do this function, dominating, is obvious 
thus this vertex form a set which is necessary and sufficient in the term 
of minimum dominating set and minimal dominating set; 


(iii) for given two vertices, s and n, u(ns) = a(n) A o(s), then s dominates n 
and n dominates s. Let S = V \ {n} be a set of neutrosophic vertices [a 
vertex alongside triple pair of its values is called neutrosophic vertex.] If 
for every neutrosophic vertex s in S, there’s only one neutrosophic vertex n 
in V\(S = V \ {n}) such that n dominates s, then the set of neutrosophic 
vertices, S = V \ {n} is called dual-dominating set. The maximum 
cardinality between all dual-dominating sets is called dual-dominating 
number and it’s denoted by D(NTG) = O(NTG) — 1; 


(iv) the corresponded set doesn’t have to be dominated by the set; 
(v) V is exception when the set is considered in this notion; 


(vi) for given two vertices, s and n, u(ns) = o(n) A a(s), then s dominates 
n and n dominates s. Let S = V \ {n} be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic vertex.] 
If for every neutrosophic vertex s in S, there’s only one neutrosophic 
vertex n in V \ (S = V \ {n}) such that n dominates s, then the set 
of neutrosophic vertices, S = V \ {n} is called dual-dominating set. 
The maximum neutrosophic cardinality between all dual-dominating 
sets is called neutrosophic dual-dominating number and it’s denoted 
by Da (NTG) = On(NTG) — X} o:(na) = 5. 


1.5 Setting of dual-dominating number 


In this section, I provide some results in the setting of dual-dominating 
number. Some classes of neutrosophic graphs are chosen. Complete-neutrosophic 
graph, path-neutrosophic graph, cycle-neutrosophic graph, star-neutrosophic 
graph, bipartite-neutrosophic graph, t-partite-neutrosophic graph, and wheel- 
neutrosophic graph, are both of cases of study and classes which the results are 
about them. 


Proposition 1.5.1. Let NTG : (V,E,o,) be a complete-neutrosophic graph. 
Then 


D(CMT,) = O(CMT,) - 1. 


1. Initial Notions 


no(0.3, 0.9, 0.8) (0.3, 0.3, 0.2) n3(0.9,0.3, 0.2) 


(0.3, 0.8, 0.2) (0.6,0.2, 0.1) 
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Figure 1.1: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


Proof. Suppose CMT, : (V, E, o, u) is a complete-neutrosophic graph. By 
CMT, : (V, E, ø, p) is a complete-neutrosophic graph, all vertices are connected 
to each other. So there’s one edge between two vertices. For given two vertices, 
s and n, u(ns) = o(n) A o(s), then s dominates n and n dominates s. Let 
S = V \ {n} be a set of neutrosophic vertices [a vertex alongside triple pair 
of its values is called neutrosophic vertex.] For every neutrosophic vertex s in 
S, there’s only one neutrosophic vertex n in V \ (S = V \ {n}) such that n 
dominates s, then the set of neutrosophic vertices, S = V \ {n} is called dual- 
dominating set. The maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(NTG) = O(NTG) — 1. 
Thus 
D(CMT,) = O(CMT,) -1. 


The clarifications about results are in progress as follows. A complete- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A complete-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 1.5.2. In Figure (1.2), a complete-neutrosophic graph is illustrated. 
Some points are represented in follow-up items as follows. 


(i) For given two vertices, s and n, u(ns) = a(n) Ao(s). Thus s dominates n 
and n dominates s; 


(ii) the existence of one vertex to do this function, dominating, is obvious 
thus this vertex form a set which is necessary and sufficient in the term 
of minimum dominating set and minimal dominating set; 


(iii) for given two vertices, s and n, u(ns) = a(n) A a(s), then s dominates n 
and n dominates s. Let S = V \ {n} be a set of neutrosophic vertices fa 
vertex alongside triple pair of its values is called neutrosophic vertex.] If 
for every neutrosophic vertex s in S, there’s only one neutrosophic vertex n 
inV\(S =V\{n}) such that n dominates s, then the set of neutrosophic 
vertices, S = V \ {n} is called dual-dominating set. The maximum 
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Figure 1.2: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


cardinality between all dual-dominating sets is called dual-dominating 
number and it’s denoted by D(CMT,) = O(CMT,) — 1; 


(iv) the corresponded set doesn’t have to be dominated by the set; 
(v) V is exception when the set is considered in this notion; 


(vi) for given two vertices, s and n, u(ns) = o(n) A a(s), then s dominates 
n and n dominates s. Let S = V \ {n} be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic vertex.] 
If for every neutrosophic vertex s in S, there’s only one neutrosophic 
vertex n in V \ (S = V \ {n}) such that n dominates s, then the set 


of neutrosophic vertices, S = V \ {n} is called dual-dominating set. 


The maximum neutrosophic cardinality between all dual-dominating 
sets is called neutrosophic dual-dominating number and it’s denoted 
by Da (CMT) = On(CMTo) — X} o1(na) = 5. 


Another class of neutrosophic graphs is addressed to path-neutrosophic 
graph. 


Proposition 1.5.3. Let NTG : (V, E,o,) be a path-neutrosophic graph. Then 


2x O(PTH 
D(PTH) = [AA |. 
Proof. Suppose PTH : (V,E,o,) is a path-neutrosophic graph. Let 
©1,%2,°** ,fo(prH) bea path-neutrosophic graph. For given two vertices, x and 


y, there’s one path from x to y. Let S be an intended set which is dual-dominating 
set. Despite leaves x1, and to(pry), two consecutive vertices belong to S. They 
could be dominated by previous vertex and upcoming vertex as if despite them 
so as maximal set S is constructed. Thus S$ = {x/,25,--- Xi axocern j} is the 


set S is a set of vertices from path-neutrosophic graph PTH : (V, E, g, u) with 
new arrangements of vertices in which there are two consecutive vertices which 
aren’t neighbors. In this new arrangements, the notation of vertices from 2; is 
changed to 2. Leaves doesn’t necessarily belong to S. Leaves are either belongs 
to S or doesn’t belong to S. Adding only the vertices which aren’t consecutive 
contradicts with maximality of S and maximum cardinality of S. It implies this 
construction is optimal. Thus, let 


c= {x1, 22, DEN 1D) 2xO(PTH) |) pT 2xoerm |} 
3 3 
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be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 

called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s at least 

one neutrosophic vertex n in V\(S = {a1, £2, , T| 2xO(PTH) |)_ 4,2) 2xO(PTH) | }) 
3 3 


such that n dominates s, then the set of neutrosophic vertices, S = 
{x1,2,° ` p T| 2XO(PTH) |)_ 1, 2XO(PTH) | } is called dual-dominating set. So 


as the maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by 


D(PTH) = 2 o 


J. 


Thus 


D(PTH) = prow) 


I. 


Example 1.5.4. There are two sections for clarifications. 


(a) In Figure (1.3), an odd-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New viewpoint implies 
different kinds of definitions to get more scrutiny and more discernment. 


(i) Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertex s in S, there’s only 
one neutrosophic vertex n in V\(S = {n3, n2 }) such that n dominates 
s, then the set of neutrosophic vertices, S = {n3,n2} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(PTH) = 3; 


(ii) let S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2,n4}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n4} is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D( PTH) = 3; 


(iii) let S = {n3,n4, nı} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n4,n1}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, nı} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(PTH) = 3; 


(iv) let S = {ng,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n2,n5}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n2, ns} is called dual-dominating set. 
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(vi) 


So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D( PTH) = 3; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n4,71}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, nı} is called dual-dominating 
set. As if it, 3.3, contradicts with the maximum neutrosophic 
cardinality between all dual-dominating sets is called neutrosophic 
dual-dominating number and it’s denoted by D,(PTH) = 3.7; 


let S = {ng,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n2,n5}) such that n dominates s, then the set 
of neutrosophic vertices, S = {n3, n2, ns } is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by Da (PTH) = 3.7. 


(b) In Figure (1-4), an even-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New definition is 
applied in this section. 


(i) 


(ii) 


(iii) 


Let S = {n3,n2,ns5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \(S = {n3,n2,n5}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n3, n2, ns } is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(PTH) = 4; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
aren’t consecutive vertices. For every neutrosophic vertex s in S, 
there’s only one neutrosophic vertex n in V \ (S = {n3,n4,nı}) 
such that n dominates s, then the set of neutrosophic vertices, 
S = {n3,n4, nı} is called dual-dominating set and this set isn’t 
maximal. As if it contradicts with the maximum cardinality between 
all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(PTH) = 4; 


let S = {n3, n4, nı, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n3, n4, n1, ng}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, n1, ng} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(PTH) = 4; 


let S = {n3,n2,n6} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
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Figure 1.3: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


(vi) 


are consecutive vertices. For a neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n3,n2,n6}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n3,n2,n6} is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(PTH) = 4; 


every set containing three consecutive vertices isn’t dual-dominating 
set. For instance, let S = {n3, n4, no} be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For a neutrosophic vertex ng in S, there’s no neutrosophic 
vertex n in V \ (S = {ng,n4,n2}) such that n dominates ng, then 
the set of neutrosophic vertices, S = {n3, n4, nı } isn’t called dual- 
dominating set. So as maximum neutrosophic cardinality isn’t 
related to the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D,(PTH) = 6.3; 

let S = {n3, n4, n1, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n3, n4, n1, ne}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, n1, ng} is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D,(PTH) = 6.3. 


Proposition 1.5.5. Let NTG : (V, E,o,) be a cycle-neutrosophic graph where 


O(CYC) 


> 3. Then 
2x O(CYC) 


D(CYC) =| |. 


Proof. Suppose CYC : (V, E, ø, p) is a cycle-neutrosophic graph. For given two 
vertices, x and y, there are only two paths with distinct edges from x to y. Let 
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Figure 1.4: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


be a cycle-neutrosophic graph CYC : (V, E, ø, u). Two consecutive vertices 
could belong to S which is dual-dominating set related to dual-dominating 
number. Since these two vertices could be dominated by previous vertex and 
upcoming vertex despite them. If there are no vertices which are consecutive, 
then it contradicts with maximality of set S and maximum cardinality of S. 
Thus, let 


S= {x1, £2, nea sT 2xO(GYC) |) pT 2xo(cve) |, T1} 
3 3 


be a set of neutrosophic vertices [a vertex alongside triple pair 
of its values is called neutrosophic  vertex.]. For every neutro- 
sophic vertex s in ©, there’s at least one neutrosophic vertex 
n in V \ (S = {z1, £2, oa zxatera j) pT 2xocyo) |, £1}) such 


that n dominates s, then the set of neutrosophic vertices, S = 
{z1, £2, , T| 2XOCYO) |) pT 2xocyo |, t1} is called dual-dominating set. 
3 3 


So as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by 


2x O(CYC) 


D(CYC) = |=". 
Thus 
D(CYC) = > i 


The clarifications about results are in progress as follows. An odd-cycle- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. An even-cycle-neutrosophic graph is related to previous 
result and it’s studied to apply the definitions on it, too. 


Example 1.5.6. There are two sections for clarifications. 


(a) In Figure (1.5), an even-cycle-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. 
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(i) 


(iii) 


Let S = {n3,n2, n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n3, n2, ns }) such that n 
dominates s, then the set of neutrosophic vertices, S = {n3,n2, ns } is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
aren’t consecutive vertices. For every neutrosophic vertex s in S, 
there’s only one neutrosophic vertex n in V \ (S = {n3,n4,71}) 
such that n dominates s, then the set of neutrosophic vertices, 
S = {n3,n4, nı} is called dual-dominating set and this set isn’t 
maximal. As if it contradicts with the maximum cardinality between 
all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(CYC) = 4; 

let S = {n3, n4, n1, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n3, n4, n1, ne}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, n1, ne} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n2, n3, n5, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n2,n3, ns, ne}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, n3, ns, ne} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n1, n2, n4, n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n1, n2, n4, n5 }) such that n dominates s, then the set of 
neutrosophic vertices, S = {n1, n2, n4, ns} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n2, ng, n5, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n2,n3, ns, ne}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, n3, ns, ne} is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by Da (CYC) = 5.9. 


(b) In Figure (1.6), an odd-cycle-neutrosophic graph is illustrated. Some 


points are represented in follow-up items as follows. 


1.5. Setting of dual-dominating number 


(i) 


(iii) 


Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertex s in S, there’s only 
one neutrosophic vertex nin V\(S = {n3, n2 }) such that n dominates 
s, then the set of neutrosophic vertices, S = {n3, n2} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2,n4}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n4} is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3,n4,n1}) such that n dominates s, then the set of 
neutrosophic vertices, S = {ng,n4, nı} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3,n2,n5}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n2, ns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3,n2,n5}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3,n2,n5} is called dual-dominating 
set. As if it, 5.1, contradicts with the maximum neutrosophic 
cardinality between all dual-dominating sets is called neutrosophic 
dual-dominating number and it’s denoted by Da (CYC) = 5.7; 


let S = {n3,n4, nı} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3,n4,nı}) such that n dominates s, then the set 
of neutrosophic vertices, S = {n3, n4, nı } is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D (CYC) = 5.7. 
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Figure 1.5: A Neutrosophic Graph in the Viewpoint of its dual-dominating 


number and its neutrosophic dual-dominating number. 79NTG5 
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Figure 1.6: A Neutrosophic Graph in the Viewpoint of its dual-dominating 


number and its neutrosophic dual-dominating number. 7ONTG6 


Proposition 1.5.7. Let NTG : (V,E,o,) be a star-neutrosophic graph with 
center c. Then 
D(ST R16.) = O(ST Rio) — 1. 


Proof. Suppose STR, o, : (V, E, ø, u) is a star-neutrosophic graph. An edge 
always has center, c, as one of its endpoints. All paths have one as their lengths, 
forever. S = V \ {c} is a dual-dominating set related dual-dominating number. 
Since, let 


S = V \ {c} = {21, £2, ,LO(STRi,95)-1} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex x; in S, there’s only 
one neutrosophic vertex c in V \ (S = V \ {c} = {@1, 22,°++ ,o(sTR,,,)—-1)) 
such that c dominates x;, then the set of neutrosophic vertices, S = V \ {c} = 
{@1,£2,°** ,O(STR;,,,)—1} İS called dual-dominating set. So as the maximum 
cardinality between all dual-dominating sets is called dual-dominating number 
and it’s denoted by 


D(STRi,c,) = O(STRi,c,) — 1. 
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Thus 
D(ST Ri o2) = O(ST Rio) — 1. 


The clarifications about results are in progress as follows. A star-neutrosophic 
graph is related to previous result and it’s studied to apply the definitions on it. 
To make it more clear, next part gives one special case to apply definitions and 
results on it. Some items are devised to make more sense about new notions. A 
star-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it, too. 


Example 1.5.8. There is one section for clarifications. In Figure (1.7), a star- 
neutrosophic graph is illustrated. Some points are represented in follow-up 
items as follows. 


(i) Let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For a neutrosophic vertex nz in S, there’s no neutrosophic 
vertex n in V \ (S = {ni,n2}) such that n dominates nz, then the set of 
neutrosophic vertices, S = {n1, no} isn’t called dual-dominating set and 
this set isn’t maximal. So as it doesn’t relate to maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(STR1,,,) = 4; 


(ii) let S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s only one 
neutrosophic vertex n in V \ (S = {n2,n4}) such that n dominates s, then 
the set of neutrosophic vertices, S = {n2, n4} is called dual-dominating 
set and this set isn’t maximal. As if it contradicts with the maximum 
cardinality between all dual-dominating sets is called dual-dominating 
number and it’s denoted by D(ST R1 oz) = 4; 


(iii) let S = {no,ng,n4,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n2,n3, n4, ns}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, ng, N4, Ns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(ST R1,03) = 4; 


(iv) let S = {n1,n3,n4,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
a neutrosophic vertex n3 in S, there’s no neutrosophic vertex n in 
V\(S = {n1, ng, n4, ng}) such that n dominates ng, then the set of 
neutrosophic vertices, S = {n1, n3, n4, N5} isn’t called dual-dominating 
set. So as its cardinality doesn’t relate to the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(STR1,,,) = 4; 


(v) let S = {n1, ng; n2, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
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Figure 1.7: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


a neutrosophic vertex ng in S, there’s no neutrosophic vertex n in 
V\ (S = {n1, n3, n2, n5}) such that n dominates ng, then the set of 
neutrosophic vertices, S = {n1, n3, n2, N5} isn’t called dual-dominating 
set. So as its cardinality doesn’t relate to the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(STR1,,,) = 4; 


(vi) there’s only one dual-dominating set thus let S = {n2z,ng3,n4,n5} be a 
set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2, ng, n4, n5 }) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n3, n4, ns} is 
called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by Da (ST R1,03) = 5.7. 


Proposition 1.5.9. Let NTG : (V, E,o,) be a complete-bipartite-neutrosophic 
graph. Then 
D(CMC ooz) = O(CMC 5,65) — 2. 


Proof. Suppose CM Coico : (V, E, 0, u) is a complete-bipartite-neutrosophic 


graph. Every vertex in a part is dominated by another vertex in opposite part. 


Thus maximum cardinality implies excluding one vertex from each part. Let 


S = V \ {u, v}ueviveve = Vi \ {uf U Ve \ {v} = {21, £2, , ZO(CMCs,.¢9)—2} 


be a dual-dominating set related to the dual-dominating number. This 
construction gives the proof. Since let 


S = V \ {u, v}ueviveve = Vi \ {u} U V2 \ {v} = (21, 22,-++ , EO(CMCo,.03)-2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in 


V\(S = V\{u, U}wevi,veVe = Vi\{u}UVa\{v} = {21 U2,°°* , TO(CMCo,,03)—27) 
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such that n dominates s, then the set of neutrosophic vertices, 


S = V \ {u, v}ueviveve = Vi \ {uf U Ve \ {v} = (21, £2, , LO(CMC.s,,05)—2F 


is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted by 


D(CMCo o2) = O(CMCo,,0) — 2. 


Thus 
D(CMCo, o2) = O(CMC oi o2) = 2- 


The clarifications about results are in progress as follows. A complete- 
bipartite-neutrosophic graph is related to previous result and it’s studied to 
apply the definitions on it. To make it more clear, next part gives one special 
case to apply definitions and results on it. Some items are devised to make 
more senses about new notions. A complete-bipartite-neutrosophic graph is 
related to previous result and it’s studied to apply the definitions on it, too. 


Example 1.5.10. There is one section for clarifications. In Figure (1.8), 
a complete-bipartite-neutrosophic graph is illustrated. Some points are 
represented in follow-up items as follows. 


(i) Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For a neutrosophic vertex n4 in S, there’s no neutrosophic vertex 
nin V \ (S = {ni,n2,n4}) such that n dominates n4, then the set of 
neutrosophic vertices, S = {n1, n2, n4} isn’t called dual-dominating set 
and this set isn’t maximal. So as it doesn’t relate to maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CM Co, o2) = 2; 


(ii) let S = {n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertex s in S, there’s a neutrosophic 
vertex n in V \ (S = {n2}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2} is called dual-dominating set and this 
set isn’t maximal. As if it contradicts with the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CMC,, o2) = 2: 


(iii) let S = {n2,n1} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2,n1}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n1 } 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC4, 0.) = 2; 


(iv) let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
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Figure 1.8: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


(vi) 


vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2, n4}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n4} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC,,,o,) = 2; 


let S = {n4, n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {na,n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n4,n3} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC,,¢,) = 2; 


let S = {n1,n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n1, n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n1,n3} 
is called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by Da (CMC oi ,o2) = 3.4. 


Proposition 1.5.11. Let NTG : (V, E,o, u) be a complete-t-partite-neutrosophic 
graph where t > 3. Then 


D(CMC 4,09, 04) = O(OMC 5, ,09,--,04) — 2: 


Proof. Suppose CMC oos- : (V,E,o,u) is a complete-t-partite- 
neutrosophic graph. Every vertex in a part is dominated by another vertex in 
opposite part. Thus maximum cardinality implies excluding two vertices from 
two different parts. Let 
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Thus 
S = {£1, £2, , TO(CMCo, o3. ,04)-2} 


be a dual-dominating set related to the dual-dominating number. This 
construction gives the proof. Since let 


S = V \{u,v}ueywvev, = Vi \ {u} U V2 \ {v} U V U- U Vi- U Ve. 


Thus 
S = {£1, T2, , LO(CMCo 03,- ,04)-2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in 


V\(S=V\ {u,v}uevivevs = Vi \ {u} U Va \ {V} U V3 U+ UYU. 


S = {21,2,°°° ,TO(CMCo, o3,- ,04)-27) 


such that n dominates s, then the set of neutrosophic vertices, 
S = V \ {u,v}uevy,vev, = Vi \ {u} U Vo \ {v} U V3 U- U Vi- U Ve. 


Thus 
S = {11, £2; , TO(CMCo; o3. ,04)-2} 


is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted by 


? 


D(CMC 5, 09, 01) = O(CMC 5,69, 04) — 2: 


Thus 
D(CMC 5, 09, 04) = O(CMC 5, ,69,---,0,) — 2- 


? 


The clarifications about results are in progress as follows. A complete-t- 
partite-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case 
to apply definitions and results on it. Some items are devised to make more 
sense about new notions. A complete-t-partite-neutrosophic graph is related to 
previous result and it’s studied to apply the definitions on it, too. 


Example 1.5.12. There is one section for clarifications. In Figure (1.9), a 
complete-t-partite-neutrosophic graph is illustrated. Some points are represented 
in follow-up items as follows. 


(i) Let S = {n1, n2, N4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For a neutrosophic vertex n4 in S, there’s no neutrosophic vertex 
nin V \ (S = {ni,n2,n4}) such that n dominates n4, then the set of 
neutrosophic vertices, S = {n1, n2, n4} isn’t called dual-dominating set 
and this set isn’t maximal. So as it doesn’t relate to maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CMC o o2,- ,0,) = 23 
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(ii) let S = {n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertex s in S, there’s a neutrosophic 
vertex n in V \ (S = {n2}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2} is called dual-dominating set and this 
set isn’t maximal. As if it contradicts with the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CMC 5,45, ,04) = 2; 


(iii) let S = {n2, nı } be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2, 1 }) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n1 } 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC arose) = 23 


(iv) let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2, n4}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n4} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC 4, 05, ,04) = 23 


(v) let S = {n4,n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n4,n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n4,n3} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC 5, 65, ,04) = 23 


(vi) let S = {n 1,3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n1, n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n1,n3} 
is called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by Da (CMC o1 ,09,-.,0,) = 3-4. 


Proposition 1.5.13. Let NTG : (V,E,o,u) be a wheel-neutrosophic graph. 
Then 


D(WH Li o) = O(W H Li o) — 1. 


Proof. Suppose WH Li o : (V, E, o, 4) is a wheel-neutrosophic graph. The 
argument is elementary. All vertices of a cycle join to one vertex, c. S = V \ {c} 
is a dual-dominating set related dual-dominating number. Since, let 


S = V \ {c} = {21,22,--+ , LO(WHLi,o3)-1} 
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Figure 1.9: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertex x; in S, there’s 
a neutrosophic vertex c in V \ (S = V \ {c} = {2%1, £2, , To(wHL1,,,)-1)) 
such that c dominates x;, then the set of neutrosophic vertices, S = V \ {c} = 
{x1,@2,°°° , LO(WHL1,95)—1} is called dual-dominating set. So as the maximum 
cardinality between all dual-dominating sets is called dual-dominating number 
and it’s denoted by 


D(WH Li o3) = O(WH Li o3) — 1. 


Thus 
D(W H Li o) = O(WH Lio) — 1. 


The clarifications about results are in progress as follows. A wheel- 
neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A wheel-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 1.5.14. There is one section for clarifications. In Figure (1.10), a 
wheel-neutrosophic graph is illustrated. Some points are represented in follow- 
up items as follows. 


(i) Let S = {n1, n2, ng, n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For a neutrosophic vertex nz in S, there’s no 
neutrosophic vertex n in V \ (S = {n1, n2,3,5}) such that n dominates 
ng, then the set of neutrosophic vertices, S = {n1, n2, n3, Nns} isn’t called 
dual-dominating set and this set isn’t maximal. So as it doesn’t relate 
to maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by D(WAHL},,,) = 4; 
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(ii) let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertex s in S, there’s a neutrosophic 
vertex n in V \ (S = {n2,n4}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, n4} is called dual-dominating set and this 
set isn’t maximal. As if it contradicts with the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(W H Li o3) = 4; 


(iii) let S = {ne,ng,n4,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex nı 
in V \ (S = {n2,n3, n4, ng}) such that nı dominates s, then the set of 
neutrosophic vertices, S = {n2, ng, n4, Nns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(W H Li o2) = 4; 


(iv) let S = {n2,n3, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in V \ (S = {ne,n3,n4}) such that n dominates 
s, then the set of neutrosophic vertices, S = {n2, ng, n4} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with the 
maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by D(WHL},,,) = 4; 


(v) let S = {n2,n3,n5} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in V \ (S = {n2,n3,n5}) such that n dominates 
s, then the set of neutrosophic vertices, S = {n2, ng, ns} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with the 
maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by D(WHL},,,) = 4; 


(vi) there’s only one dual-dominating set thus let S = {n2, n3, n4, ns} be a 
set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2, n3, n4, n5 }) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n3, n4, ns} is 
called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by D, (WHI...) = 5.3. 


1.6 Setting of neutrosophic dual-dominating number 


In this section, I provide some results in the setting of neutrosophic dual- 
dominating number. Some classes of neutrosophic graphs are chosen. Complete- 
neutrosophic graph, path-neutrosophic graph, cycle-neutrosophic graph, star- 
neutrosophic graph, bipartite-neutrosophic graph, t-partite-neutrosophic graph, 
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Figure 1.10: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


and wheel-neutrosophic graph, are both of cases of study and classes which the 
results are about them. 


Proposition 1.6.1. Let NTG : (V,E,o,) be a complete-neutrosophic graph. 
Then 


Dn(CMT,) = O,(CMT,) — min) o;(x). 


Proof. Suppose CMT, : (V,E,¢, u) is a complete-neutrosophic graph. By 
CMT, : (V, E,ø, p) is a complete-neutrosophic graph, all vertices are connected 
to each other. So there’s one edge between two vertices. For given two vertices, 
s and n, u(ns) = o(n) A o(s), then s dominates n and n dominates s. Let 
S = V \ {n} be a set of neutrosophic vertices [a vertex alongside triple pair of 
its values is called neutrosophic vertex.] For every neutrosophic vertex s in S, 
there’s only one neutrosophic vertex n in V\(S = V\{n}) such that n dominates 
s, then the set of neutrosophic vertices, S = V \ {n} is called dual-dominating 
set. The maximum neutrosophic cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(NTG) = O(NTG) — 1. 


Thus 
3 


Dn (CMTo) = On(CMTo) — min 3 o;(a). 
= 


The clarifications about results are in progress as follows. A complete- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A complete-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 
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Figure 1.11: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


Example 1.6.2. In Figure (1.11), a complete-neutrosophic graph is illustrated. 


Some points are represented in follow-up items as follows. 


(i) 


(ii) 


(iii) 


For given two vertices, s and n, u(ns) = a(n) \o(s). Thus s dominates n 
and n dominates s; 


the existence of one vertex to do this function, dominating, is obvious 
thus this vertex form a set which is necessary and sufficient in the term 
of minimum dominating set and minimal dominating set; 


for given two vertices, s and n, u(ns) = a(n) A o(s), then s dominates n 
and n dominates s. Let S = V \ {n} be a set of neutrosophic vertices [a 
vertex alongside triple pair of its values is called neutrosophic vertex.] If 
for every neutrosophic vertex s in S, there’s only one neutrosophic vertex n 
in V\(S = V \ {n}) such that n dominates s, then the set of neutrosophic 
vertices, S = V \ {n} is called dual-dominating set. The maximum 
cardinality between all dual-dominating sets is called dual-dominating 
number and it’s denoted by D(;CMT,) = O(CMT,) — 1; 


the corresponded set doesn’t have to be dominated by the set; 
V is exception when the set is considered in this notion; 


for given two vertices, s and n, u(ns) = o(n) A a(s), then s dominates 
n and n dominates s. Let S = V \ {n} be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic vertex.] 
If for every neutrosophic vertex s in S, there’s only one neutrosophic 
vertex n in V \ (S = V \ {n}) such that n dominates s, then the set 


of neutrosophic vertices, S = V \ {n} is called dual-dominating set. 


The maximum neutrosophic cardinality between all dual-dominating 
sets is called neutrosophic dual-dominating number and it’s denoted 
by Da(CMTo) = On(CMT,) — Y2 o:(na) = 5. 


Another class of neutrosophic graphs is addressed to path-neutrosophic 
graph. 


Proposition 1.6.3. Let NTG : (V, E,o,) be a path-neutrosophic graph. Then 
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Proof. Suppose PTH : (V,E,o,) is a path-neutrosophic graph. Let 
£1,£2,°+* , TO(PTH) bea path-neutrosophic graph. For given two vertices, x and 
y, there’s one path from x to y. Let S be an intended set which is dual-dominating 
set. Despite leaves x1, and xo(pry), two consecutive vertices belong to S. They 
could be dominated by previous vertex and upcoming vertex as if despite them 


so as maximal set S is constructed. Thus S = {a}, £5, T| xoru) |} is the 
3 


set S is a set of vertices from path-neutrosophic graph PTH : (V, E, ø, p) with 
new arrangements of vertices in which there are two consecutive vertices which 
aren’t neighbors. In this new arrangements, the notation of vertices from 2; is 
changed to x. Leaves doesn’t necessarily belong to S. Leaves are either belongs 
to S or doesn’t belong to S. Adding only the vertices which aren’t consecutive 
contradicts with maximality of S and maximum cardinality of S. It implies this 
construction is optimal. Thus, let 


S= {21,@2,-°° 7D) 2xO(PTH) |) pT 2xovrrn) |} 
3 3 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 

called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s at least 

one neutrosophic vertex n in V\(S = {21, £2, , T| 2xO(PTH) |) p © 2xocprn) | }) 
3 3 


such that n dominates s, then the set of neutrosophic vertices, S = 
{x1,@2,°°° , T| 2xO(PTH) j) pT zxoerm |} is called dual-dominating set. So 
3 3 


as the maximum neutrosophic cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by 


3 
Da (PTH) = max > gila) 
zES={21, £2; T 2XO(PTH) j) 7 2xO(PTH) |} ar 
Thus 
3 
D,(PTH) = max J oilz) 
S={x1, £2; ; f 
weES={x1,x2 7 ÈXO(PTH) jy ® axocprn) |} j=l 


Example 1.6.4. There are two sections for clarifications. 


(a) In Figure (1.12), an odd-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New viewpoint implies 
different kinds of definitions to get more scrutiny and more discernment. 


(i) Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertex s in S, there’s only 
one neutrosophic vertex nin V\(S = {ng,n2}) such that n dominates 
s, then the set of neutrosophic vertices, S = {n3, n2} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D( PTH) = 3; 
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(ii) 


(iii) 


let S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2,n4}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n4} is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(PTH) = 3; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n4,n1}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, nı} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D( PTH) = 3; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3,n2,n5}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n2, ns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(PTH) = 3; 


let S = {n3,n4, nı} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3, n4, nı }) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, nı} is called dual-dominating 
set. As if it, 3.3, contradicts with the maximum neutrosophic 
cardinality between all dual-dominating sets is called neutrosophic 
dual-dominating number and it’s denoted by Da (PTH) = 3.7; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n2,n5}) such that n dominates s, then the set 
of neutrosophic vertices, S = {n3, n2, ns } is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D,(PTH) = 3.7. 


(b) In Figure (1.13), an even-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New definition is 
applied in this section. 
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Let S = {ng,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n3, n2, ns }) such that n 
dominates s, then the set of neutrosophic vertices, S = {n3,n2,n5} is 
called dual-dominating set and this set is maximal. As if it contradicts 


1.6. Setting of neutrosophic dual-dominating number 


with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D( PTH) = 4; 


(ii) let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
aren’t consecutive vertices. For every neutrosophic vertex s in S, 
there’s only one neutrosophic vertex n in V \ (S = {n3, n4, nı}) 
such that n dominates s, then the set of neutrosophic vertices, 
S = {n3,n4, nı} is called dual-dominating set and this set isn’t 
maximal. As if it contradicts with the maximum cardinality between 
all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(PTH) = 4; 


(iii) let S = {n3,n4, nı, ne} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {ng, n4, n1, 6}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, n1, ng} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(PTH) = 4; 


(iv) let S = {ng,n2,ne} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For a neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n3, n2, ng }) such that n 
dominates s, then the set of neutrosophic vertices, S = {ng, n2, ng} is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D( PTH) = 4; 


(v) every set containing three consecutive vertices isn’t dual-dominating 
set. For instance, let S = {n3, n4, na} bea set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For a neutrosophic vertex ng in S, there’s no neutrosophic 
vertex n in V \ (S = {ng,n4,n2}) such that n dominates ng, then 
the set of neutrosophic vertices, S = {n3, n4, nı} isn’t called dual- 
dominating set. So as maximum neutrosophic cardinality isn’t 
related to the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D, (PTH) = 6.3; 


(vi) let S = {n3,n4, nı, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n3, n4, n1, ne}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n4, n1, ne} is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D (PTH) = 6.3. 


Proposition 1.6.5. Let NTG : (V, E,o,) be a cycle-neutrosophic graph where 
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Figure 1.12: A Neutrosophic Graph in the Viewpoint of its dual-dominating 


number and its neutrosophic dual-dominating number. 79NTG12 
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Figure 1.13: A Neutrosophic Graph in the Viewpoint of its dual-dominating 


number and its neutrosophic dual-dominating number. 79NTG13 


O(CYC) > 3. Then 


D,(CYC) = max i 5 cilz) 


TES={£1, £2; x 1c s 
{ 1,2 | ACY a [2xeey¥e) | =Í 


Proof. Suppose CYC : (V, E, ø, 4) is a cycle-neutrosophic graph. For given two 
vertices, x and y, there are only two paths with distinct edges from x to y. Let 


11,2%2,°°* ;LO(CYC)-1;%O(CYC); Tı 


be a cycle-neutrosophic graph CYC : (V, E, ø, u). Two consecutive vertices 
could belong to S which is dual-dominating set related to dual-dominating 
number. Since these two vertices could be dominated by previous vertex and 
upcoming vertex despite them. If there are no vertices which are consecutive, 
then it contradicts with maximality of set S and maximum cardinality of S. 
Thus, let 


SS {x1, £2, eae yU 2x (Gye) 1) pT 2xo(ere) |, Li} 
3 3 


be a set of neutrosophic vertices [a vertex alongside triple pair 
of its values is called neutrosophic vertex.]. For every neutro- 


30 


1.6. Setting of neutrosophic dual-dominating number 


sophic vertex s in ©, there’s at least one neutrosophic vertex 
n in V \ (S = {x1,@2,-°° 1X) 2x0(C¥C) j) pT 2xo(cve) |, T1}) such 
3 3 


that n dominates s, then the set of neutrosophic vertices, S = 
{x1,@2,°°° , T| 2x0(C¥e) |) pT 2xoere) |, £1} is called dual-dominating set. 
3 3 


So as the maximum neutrosophic cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by 


3 
Dn(CYC) = max a; (x) 
reS={x1,02,"° © 2xO(C¥C) p pt xoca |} ey 
Thus 
3 
Dn(CYC) = max 5 a; (x) 


L 


rES={21, £2; Makoro 2xo(cre) |} icl 


The clarifications about results are in progress as follows. An odd-cycle- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. An even-cycle-neutrosophic graph is related to previous 
result and it’s studied to apply the definitions on it, too. 


Example 1.6.6. There are two sections for clarifications. 


a) In Figure (1.14), an even-cycle-neutrosophic graph is illustrated. Some 
8 y 8 
points are represented in follow-up items as follows. 


(i) Let S = {ng,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \(S = {n3,n2,n5}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n3, n2, ns } is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 4; 


(ii) let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
aren’t consecutive vertices. For every neutrosophic vertex s in S, 
there’s only one neutrosophic vertex n in V \ (S = {n3,n4,71}) 
such that n dominates s, then the set of neutrosophic vertices, 
S = {n3,n4, nı} is called dual-dominating set and this set isn’t 
maximal. As if it contradicts with the maximum cardinality between 
all dual-dominating sets is called dual-dominating number and it’s 
denoted by D(CYC) = 4; 


(iii) let S = {n3,n4, nı, ne} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n3, n4, n1, ne}) such that n dominates s, then the set of 
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(iv) 


(vi) 


neutrosophic vertices, S = {n3, n4, n1, ng} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n2, n3, n5, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n2, n3, n5, ne}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, n3, ns, ne} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n1, n2, n4, N5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n1, n2, n4, n5 }) such that n dominates s, then the set of 
neutrosophic vertices, S = {n1, n2, n4, ns} is called dual-dominating 
set. So as the maximum cardinality between all dual-dominating sets 
is called dual-dominating number and it’s denoted by D(CYC) = 4; 


let S = {n2, n3, n5, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V\(S = {n2, n3, n5, ng}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, n3, ns, ne} is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D, (CYC) = 5.9. 


(b) In Figure (1.15), an odd-cycle-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. 
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(i) 


(iii) 


Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertex s in S, there’s only 
one neutrosophic vertex n in V\(S = {n3, n2 }) such that n dominates 
s, then the set of neutrosophic vertices, S = {n3, n2} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2,n4}) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n4} is 
called dual-dominating set and this set is maximal. As if it contradicts 
with the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n3,n4, nı} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n4,n1}) such that n dominates s, then the set of 
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Figure 1.14: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


neutrosophic vertices, S = {n3, n4, nı} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n3,n2,n5}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3, n2, ns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is 
called dual-dominating number and it’s denoted by D(CYC) = 3; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n2,n5}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n3,n2,n5} is called dual-dominating 
set. As if it, 5.1, contradicts with the maximum neutrosophic 
cardinality between all dual-dominating sets is called neutrosophic 
dual-dominating number and it’s denoted by D (CYC) = 5.7; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {ng,n4,n1}) such that n dominates s, then the set 
of neutrosophic vertices, S = {n3, n4, nı } is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by D, (CYC) = 5.7. 


Proposition 1.6.7. Let NTG : (V,E,o,) be a star-neutrosophic graph with 
center c. Then 


Dn (ST Ra o3) = On(ST Ri o2) — >, 9:(€)- 


i=l 
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Figure 1.15: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


Proof. Suppose STR,,,, : (V, E, ø, p) is a star-neutrosophic graph. An edge 
always has center, c, as one of its endpoints. All paths have one as their lengths, 
forever. S = V \ {c} is a dual-dominating set related dual-dominating number. 
Since, let 

S = V \ {c} = {@1,%2,-++ a s TO(STRi,o3) =i} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex x; in S, there’s only 
one neutrosophic vertex c in V \ (8 = V \ {c} = {%1,22,°++ ,Zo(sT Ri .)-1}) 
such that c dominates x;, then the set of neutrosophic vertices, S = V \ {c} = 
{x1,@2,-°° XO(STRi,9¢,)—1} is called dual-dominating set. So as the maximum 
neutrosophic cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by 


3 
Da(ST Rie.) = On(ST R10.) — aO: 


Thus 
PAST Hig) = On (ST Ra o3) eC! 


The clarifications about results are in progress as follows. A star-neutrosophic 
graph is related to previous result and it’s studied to apply the definitions on it. 
To make it more clear, next part gives one special case to apply definitions and 
results on it. Some items are devised to make more sense about new notions. A 
star-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it, too. 


Example 1.6.8. There is one section for clarifications. In Figure (1.16), a star- 
neutrosophic graph is illustrated. Some points are represented in follow-up 
items as follows. 


(i) Let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
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(ii) 


(iii) 


(iv) 


vertices. For a neutrosophic vertex ng in S, there’s no neutrosophic 
vertex n in V \ (S = {n1,n2}) such that n dominates nz, then the set of 
neutrosophic vertices, S = {n1, n2} isn’t called dual-dominating set and 
this set isn’t maximal. So as it doesn’t relate to maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(ST Rio) = 4; 


let S = {ng,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s only one 
neutrosophic vertex n in V \ (S = {n2,n4}) such that n dominates s, then 
the set of neutrosophic vertices, S = {n2, n4} is called dual-dominating 
set and this set isn’t maximal. As if it contradicts with the maximum 
cardinality between all dual-dominating sets is called dual-dominating 
number and it’s denoted by D(ST R1 oz) = 4; 


let S = {n2,n3, n4, n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n2,n3, n4, ns}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, ng, n4, Nns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(ST R1,03) = 4; 


let S = {n1, n3; n4, ns} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
a neutrosophic vertex ng in S, there’s no neutrosophic vertex n in 
V\(S = {n1, ng, n4, ng}) such that n dominates ng, then the set of 
neutrosophic vertices, S = {n1, n3, n4, Nns} isn’t called dual-dominating 
set. So as its cardinality doesn’t relate to the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(STR1,,,) = 4; 


let S = {n1,n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
a neutrosophic vertex ng in S, there’s no neutrosophic vertex n in 
V\(S = {n1, ng, n2, ng}) such that n dominates ng, then the set of 
neutrosophic vertices, S = {n1, n3, n2, 75} isn’t called dual-dominating 
set. So as its cardinality doesn’t relate to the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(STR1,,,) = 4; 


there’s only one dual-dominating set thus let S = {n2, n3, n4, n5} be a 
set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2, ng, n4, n5 }) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, ng, n4, ng} is 
called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by D,(STR1,¢,) = 5.7. 
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Figure 1.16: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


Proposition 1.6.9. Let NTG : (V, E,o,) be a complete-bipartite-neutrosophic 
graph. Then 


3 


Dn(CMCo,,02) = On(CMCo,,02) — sen els X (ale) + o;(y)). 


i=1 


Proof. Suppose CM Coico : (V, E, 0, u) is a complete-bipartite-neutrosophic 


graph. Every vertex in a part is dominated by another vertex in opposite part. 


Thus maximum cardinality implies excluding one vertex from each part. Let 


S = V \ {u, v}ueviveve = Vi \ {uf U Ve \ {v} = {21, £2, , ZO(CMCs,,¢3)—2} 


be a dual-dominating set related to the dual-dominating number. This 
construction gives the proof. Since let 


S = V \ {u, v}ueviveve = Vi \ {uf U V2 \ {v} = {21, £2, , ZO(CMCs,¢y)—2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in 


V\(S = V\{u, v}uenveve = Vi\{usUVe\{u} = {21, £2, ,ZO(CMC.,,¢5)—25) 


such that n dominates s, then the set of neutrosophic vertices, 


S = V \ {u, v}ueviveve = Vi \ {u} U V2 \ {v} = {21, £2, , ZO(CMCs,,0y)—2} 


is called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called dual-dominating number and it’s 
denoted by 


3 
Dr(CMCo,,02) = On(CMCo,,02) a sen JEE D ayy). 
Thus 
3 
Dn(CMCo,,02) = On(CMCo,,02) — eaves 2 + o;(y)). 
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The clarifications about results are in progress as follows. A complete- 
bipartite-neutrosophic graph is related to previous result and it’s studied to 
apply the definitions on it. To make it more clear, next part gives one special 
case to apply definitions and results on it. Some items are devised to make 
more senses about new notions. A complete-bipartite-neutrosophic graph is 
related to previous result and it’s studied to apply the definitions on it, too. 


Example 1.6.10. There is one section for clarifications. In Figure (1.17), 
a complete-bipartite-neutrosophic graph is illustrated. Some points are 
represented in follow-up items as follows. 


(i) 


(iii) 


(iv) 


Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For a neutrosophic vertex n4 in S, there’s no neutrosophic vertex 
nin V \ (S = {n1,n2,n4}) such that n dominates n4, then the set of 
neutrosophic vertices, S = {n1, n2, n4} isn’t called dual-dominating set 
and this set isn’t maximal. So as it doesn’t relate to maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CMC,,,.) = 2; 


let S = {n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertex s in S, there’s a neutrosophic 
vertex n in V \ (S = {n2}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2} is called dual-dominating set and this 
set isn’t maximal. As if it contradicts with the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CM Co ,o2) = 2; 


let S = {n2, n1} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2,n1}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n1 } 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC,,,o,) = 2; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2,n4}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n4} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMCo5,,02) = 2; 


let S = {n4,n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {na,n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n4,n3} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC,,,c,) = 2; 
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Figure 1.17: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


(vi) let S = {n 1,3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n1, n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n1,n3} 
is called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by D,(CMC,,,¢,) = 3.4. 


Proposition 1.6.11. Let NTG : (V, E,o, u) be a complete-t-partite-neutrosophic 
graph where t > 3. Then 


3 


D (CM Orrann) = On(CMC 5, ons eee 2 (ova) + oa;(y)). 
Proof. Suppose CMC o5,,0.,...0, : (V,E,c,u) is a complete-t-partite- 


neutrosophic graph. Every vertex in a part is dominated by another vertex in 
opposite part. Thus maximum cardinality implies excluding two vertices from 
two different parts. Let 


S= V \ {u, vjuev weve = Vi \ {u} UVa \ {tU V U- U Via U Ve. 
Thus 


S = {£1, £2, ,LO(CMCo o2,- ,04)-2} 


be a dual-dominating set related to the dual-dominating number. This 
construction gives the proof. Since let 


S = V \ {u, vjuevi vev = Vi \ {u} U V \ {UU V U- U Vi- U Ve. 


Thus 
S = {21, T2, ; LO(OMCoy,09,--,0,)—2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s a 
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neutrosophic vertex n in 


V\(S=V\ {u,v}ueviwevs = Vi \ {u} U Va \ {V} U V3 U ++ U Vii U Va. 


such 


Thus 


S =r tae ,TO(CMCo, o3,- ,04)-27) 


that n dominates s, then the set of neutrosophic vertices, 


S = V \ {u, v}uevivev, = Vi \ {u} U Ve \ {wU V U--- U Vi- U Ve. 


S = {21, 22, , TO(CMCo; o2,- ,04)-2} 


is called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called dual-dominating number and it’s 


denoted by 

3 
Dn(OMCo, 02, 02) = On(CMCor orn o) = ey nin a, 2 + oi(y)). 
Thus 

3 
Dn (CMCos 02, 02) = On(OMCor onn o) = ey nin a, 2 lale) + oi(y)). 


The clarifications about results are in progress as follows. A complete-t- 
partite-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case 
to apply definitions and results on it. Some items are devised to make more 
sense about new notions. A complete-t-partite-neutrosophic graph is related to 
previous result and it’s studied to apply the definitions on it, too. 


Example 1.6.12. There is one section for clarifications. In Figure (1.18), a 
complete-t-partite-neutrosophic graph is illustrated. Some points are represented 
in follow-up items as follows. 


(i) 


Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For a neutrosophic vertex n4 in S, there’s no neutrosophic vertex 
nin V \ (S = {ni,n2,n4}) such that n dominates n4, then the set of 
neutrosophic vertices, S = {n1, n2, n4} isn’t called dual-dominating set 
and this set isn’t maximal. So as it doesn’t relate to maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CMC 5, o2,- ,o,) = 23 


let S = {nz} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertex s in S, there’s a neutrosophic 
vertex n in V \ (S = {n2}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2} is called dual-dominating set and this 
set isn’t maximal. As if it contradicts with the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(CMC 5, o2,- ,0,) = 23 
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Figure 1.18: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


(iii) 


(iv) 


(vi) 
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let S = {n2, nı } be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2,n1}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n1 } 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC65,,09,--,01) = 23 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n2, n4}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n2, n4} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CMC 5,,00,-- 04) = 23 


let S = {n4, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {na,n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n4,n3} 
is called dual-dominating set. So as the maximum cardinality between all 
dual-dominating sets is called dual-dominating number and it’s denoted 
by D(CM CO sioa: 01) = 23 


let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.]. For every neutrosophic 
vertex s in S, there’s only one neutrosophic vertex n in V \ (S = {n1,n3}) 
such that n dominates s, then the set of neutrosophic vertices, S = {n1,n3} 
is called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by Da (CM Coi 09,-.,0,) = 3-4. 
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Proposition 1.6.13. Let NTG : (V,E,o,) be a wheel-neutrosophic graph. 
Then 


Dn (WH Lio) = On(WH Li o3) — X. ai(c). 


i=1 


Proof. Suppose WH Li o : (V, E, 0, p) is a wheel-neutrosophic graph. The 
argument is elementary. All vertices of a cycle join to one vertex, c. S = V \ {c} 
is a dual-dominating set related dual-dominating number. Since, let 


S = V \ {c} = {21, £2, , TO(WH La,o3)-1} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertex x; in S, there’s 
a neutrosophic vertex c in V \ (S = V \ {c} = {2%1, £2, , 2o(wHL,,,)—1)) 
such that c dominates x;, then the set of neutrosophic vertices, S = V \ {c} = 
{x1,@2,°°° , LO(WHL1,¢))—1} is called dual-dominating set. So as the maximum 
cardinality between all dual-dominating sets is called dual-dominating number 
and it’s denoted by 


3 
Dn (WHI 1,02) = On(WHL 1,9) — X oi(c). 


Thus 3 
Da (WH Lao) = On(WHL1,0,) — X alo). 


The clarifications about results are in progress as follows. A wheel- 
neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A wheel-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 1.6.14. There is one section for clarifications. In Figure (1.19), a 
wheel-neutrosophic graph is illustrated. Some points are represented in follow- 
up items as follows. 


(i) Let S = {n1,n2,n3,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For a neutrosophic vertex nz in S, there’s no 
neutrosophic vertex n in V \ (S = {n1, n2, ng, ns }) such that n dominates 
ng, then the set of neutrosophic vertices, S = {n1, n2, ng, Nns} isn’t called 
dual-dominating set and this set isn’t maximal. So as it doesn’t relate 
to maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by D(W H L103) = 4; 


(ii) let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertex s in S, there’s a neutrosophic 
vertex n in V \ (S = {n2,n4}) such that n dominates s, then the set of 
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neutrosophic vertices, S = {n2, n4} is called dual-dominating set and this 
set isn’t maximal. As if it contradicts with the maximum cardinality 
between all dual-dominating sets is called dual-dominating number and 
it’s denoted by D(W H Li o3) = 4; 


(iii) let S = {no,ng,n4,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertex s in S, there’s only one neutrosophic vertex nı 
in V \ (S = {n2,n3, n4, ns }) such that nı dominates s, then the set of 
neutrosophic vertices, S = {n2, n3, n4, ns} is called dual-dominating set. 
So as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(W H Li o2) = 4; 


(iv) let S = {ng,n3,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in V \ (S = {n2,n3,n4}) such that n dominates 
s, then the set of neutrosophic vertices, S = {n2, ng, n4} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with the 
maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by D(WAHL},,,) = 4; 


(v) let S = {n2,n3,n5} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s a 
neutrosophic vertex n in V \ (S = {ne,n3,n5}) such that n dominates 
s, then the set of neutrosophic vertices, S = {n2, ng, ns} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with the 
maximum cardinality between all dual-dominating sets is called dual- 
dominating number and it’s denoted by D(WHL},,,) = 4; 


(vi) there’s only one dual-dominating set thus let S = {n2, n3, n4, ns} be a 
set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertex s in S, there’s 
only one neutrosophic vertex n in V \ (S = {n2, na, n4, ns }) such that n 
dominates s, then the set of neutrosophic vertices, S = {n2, n3, n4, ns} is 
called dual-dominating set. So as the maximum neutrosophic cardinality 
between all dual-dominating sets is called neutrosophic dual-dominating 
number and it’s denoted by D,(WHIL,,,) = 5.3. 


1.7 Applications in Time Table and Scheduling 


In this section, two applications for time table and scheduling are provided where 
the models are either complete models which mean complete connections are 
formed as individual and family of complete models with common neutrosophic 
vertex set or quasi-complete models which mean quasi-complete connections 
are formed as individual and family of quasi-complete models with common 
neutrosophic vertex set. 

Designing the programs to achieve some goals is general approach to apply on 
some issues to function properly. Separation has key role in the context of this 
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1.8. Case 1: Complete-t-partite Model alongside its dual-dominating number 
and its neutrosophic dual-dominating number 


n3(0.5, 0.2, 0.8) 


(0.3, 0.2, 0.3) (0.3, 0.2, 0.3) 


n4(0.3, 0.4, 0.3) 
no(0.4, 0.2, 0.8) 


(0.3, 0.2, 0.3) 


(0.3, 0.2, 0.3) 


n;(0.4,0.2, 0.8) 


Figure 1.19: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number. 


style. Separating the duration of work which are consecutive, is the matter and 
it has importance to avoid mixing up. 


Step 1. (Definition) Time table is an approach to get some attributes to do 
the work fast and proper. The style of scheduling implies special attention 
to the tasks which are consecutive. 


Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 
consecutive sections. Beyond that, sometimes sections are not the same. 


Step 3. (Model) The situation is designed as a model. The model uses data to 
assign every section and to assign to relation amid sections, three numbers 
belong unit interval to state indeterminacy, possibilities and determinacy. 
There’s one restriction in that, the numbers amid two sections are at least 
the number of the relations amid them. Table (2-1), clarifies about the 
assigned numbers to these situations. 


Table 1.1: Scheduling concerns its Subjects and its Connections as a neutrosophic 
graph in a Model. 


Sections of NTG nı Nats: ns 
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4, 0.2, 0.8) 

Connections of NTG | Ey E>- Eg 
Values (0.4,0.2,0.3) (0.5,0.2,0.3)--- (0.3, 0.2, 0.3) 
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(0.4, 0.2, 0.3) 


7 (0.7, 0.9, 0.3) (0.3, 0.2, 0.3) 


no(0.4,0.2, 0.8) ns (0.4, 0.2, 0.8) 


ng (0.5, 0.2, 0.8 
(0.4.0.2. 0.3) 13 (0.5 ) 


(0.3, 0.2, 0.3) 


(0.3, 0.2, 0.3) 


(0.5, 0.2, 0.3) 


n4(0.3, 0.4, 0.3) 


Figure 1.20: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number 


1.8 Case 1: Complete-t-partite Model alongside its 
dual-dominating number and its neutrosophic 
dual-dominating number 


Step 4. (Solution) The neutrosophic graph alongside its dual-dominating 
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number and its neutrosophic dual-dominating number as model, propose 
to use specific number. Every subject has connection with some subjects. 
Thus the connection is applied as possible and the model demonstrates 
quasi-full connections as quasi-possible. Using the notion of strong on 
the connection amid subjects, causes the importance of subject goes in 
the highest level such that the value amid two consecutive subjects, is 
determined by those subjects. If the configuration is star, the number 
is different. Also, it holds for other types such that complete, wheel, 
path, and cycle. The collection of situations is another application of its 
dual-dominating number and its neutrosophic dual-dominating number 
when the notion of family is applied in the way that all members of family 
are from same classes of neutrosophic graphs. As follows, There are five 
subjects which are represented as Figure (1-20). This model is strong 
and even more it’s quasi-complete. And the study proposes using specific 
number which is called its dual-dominating number and its neutrosophic 
dual-dominating number. There are also some analyses on other numbers 
in the way that, the clarification is gained about being special number or 
not. Also, in the last part, there is one neutrosophic number to assign 
to this model and situation to compare them with same situations to get 
more precise. Consider Figure (1-20). In Figure (1-20), an complete-t- 
partite-neutrosophic graph is illustrated. Some points are represented in 
follow-up items as follows. 


(i) Let S = {n1,n2,n4} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] which 
are consecutive vertices. For a neutrosophic vertex n4 in S, there’s no 
neutrosophic vertex n in V\(S = {n1, n2, n4 }) such that n dominates 
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1.9. Case 2: Complete Model alongside its A Neutrosophic Graph in the 
Viewpoint of its dual-dominating number and its neutrosophic dual-dominating 


number 


(iii) 


ng, ther the-set-of neutrosophic-vertices S — Arr nz gq ist cattedt 
dual-dominating set and this set isn’t maximal. So as it doesn’t relate 
to maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CMC 5, o5,.-- 0) = 2; 


let S = {n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which aren’t 
consecutive vertices. For every neutrosophic vertex s in S, there’s 
a neutrosophic vertex n in V \ (S = {n2}) such that n dominates 
s, then the set of neutrosophic vertices, S = {nə} is called dual- 
dominating set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CMC 5, o5,.-- 0) = 2; 


let S = {n2, nı } be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every 
neutrosophic vertex s in S, there’s only one neutrosophic vertex 
n in V \ (S = {n2,n1}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, nı } is called dual-dominating set. So 
as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CM Cs o5,.--,0,) = 23 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every 
neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n2,n4}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n2, n4} is called dual-dominating set. So 
as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CMC 4, ,o5,.-.,0,) = 2; 


let S = {n4, n3} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every 
neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n4,n3}) such that n dominates s, then the set of 
neutrosophic vertices, S = {n4,n3} is called dual-dominating set. So 
as the maximum cardinality between all dual-dominating sets is called 
dual-dominating number and it’s denoted by D(CMC 4, ,5,...,0,) = 23 


let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every 
neutrosophic vertex s in S, there’s only one neutrosophic vertex 
nin V \ (S = {n1,n3}) such that n dominates s, then the set 
of neutrosophic vertices, S = {n1,n3} is called dual-dominating 
set. So as the maximum neutrosophic cardinality between all dual- 
dominating sets is called neutrosophic dual-dominating number and 
it’s denoted by Dy (CMC 5, ,02; o) = 3-4. 
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no(0.3, 0.9, 0.8) (0.3, 0.3, 0.2) ng (0.9, 0.3, 0.2) 


0.3, 0.8, 0.2 p: 
( ) (0.6, 0.2, 0.1) 


nı(0.6,0.8, 0.2) (0.6, 0.2, 0.1) n4(0.6,0.2, 0.1) 


Figure 1.21: A Neutrosophic Graph in the Viewpoint of its dual-dominating 
number and its neutrosophic dual-dominating number 


1.9 Case 2: Complete Model alongside its A 
Neutrosophic Graph in the Viewpoint of its 
dual-dominating number and its neutrosophic 
dual-dominating number 


Step 4. (Solution) The neutrosophic graph alongside its dual-dominating 
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number and its neutrosophic dual-dominating number as model, propose 
to use specific number. Every subject has connection with every given 
subject in deemed way. Thus the connection applied as possible and 
the model demonstrates full connections as possible between parts but 
with different view where symmetry amid vertices and edges are the 
matters. Using the notion of strong on the connection amid subjects, 
causes the importance of subject goes in the highest level such that the 
value amid two consecutive subjects, is determined by those subjects. If 
the configuration is complete multipartite, the number is different. Also, it 
holds for other types such that star, wheel, path, and cycle. The collection 
of situations is another application of its dual-dominating number and 
its neutrosophic dual-dominating number when the notion of family is 
applied in the way that all members of family are from same classes 
of neutrosophic graphs. As follows, There are four subjects which are 
represented in the formation of one model as Figure (1-21). This model is 
neutrosophic strong as individual and even more it’s complete. And the 
study proposes using specific number which is called its dual-dominating 


number and its neutrosophic dual-dominating number for this model. 


There are also some analyses on other numbers in the way that, the 
clarification is gained about being special number or not. Also, in the 
last part, there is one neutrosophic number to assign to these models as 
individual. A model as a collection of situations to compare them with 
another model as a collection of situations to get more precise. Consider 
Figure (1-21). There is one section for clarifications. 


(i) For given two vertices, s and n, (ns) = o(n)Ao(s). Thus s dominates 
n and n dominates s; 


(ii) the existence of one vertex to do this function, dominating, is obvious 
thus this vertex form a set which is necessary and sufficient in the 
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1.10. Open Problems 


term of minimum dominating set and minimal dominating set; 


(iii) for given two vertices, s and n, u(ns) = o(n)Aa(s), then s dominates 
n and n dominates s. Let S = V\{n} be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic 
vertex.] If for every neutrosophic vertex s in S, there’s only one 
neutrosophic vertex n in V \ (S = V \ {n}) such that n dominates 
s, then the set of neutrosophic vertices, S = V \ {n} is called 
dual-dominating set. The maximum cardinality between all dual- 
dominating sets is called dual-dominating number and it’s denoted 
by D(CMT,) = O(CMT,) — 1; 


(iv) the corresponded set doesn’t have to be dominated by the set; 
(v) V is exception when the set is considered in this notion; 


(vi) for given two vertices, s and n, (ns) = o(n)Ao(s), then s dominates 
n and n dominates s. Let S = V\{n} be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic 
vertex.] If for every neutrosophic vertex s in S, there’s only one 
neutrosophic vertex n in V \ (S = V \ {n}) such that n dominates 
s, then the set of neutrosophic vertices, S = V \ {n} is called dual- 
dominating set. The maximum neutrosophic cardinality between all 
dual-dominating sets is called neutrosophic dual-dominating number 
and it’s denoted by Dn(CMT) = On(CMT,) — Y2 o1(na) = 5. 


1.10 Open Problems 


In this section, some questions and problems are proposed to give some avenues 
to pursue this study. The structures of the definitions and results give some 
ideas to make new settings which are eligible to extend and to create new study. 
Notion concerning its dual-dominating number and its neutrosophic dual- 
dominating number are defined in neutrosophic graphs. Thus, 


Question 1.10.1. Js it possible to use other types of its dual-dominating number 
and its neutrosophic dual-dominating number? 


Question 1.10.2. Are existed some connections amid different types of its 
dual-dominating number and its neutrosophic dual-dominating number in 
neutrosophic graphs? 


Question 1.10.3. 7s it possible to construct some classes of neutrosophic graphs 
which have “nice” behavior? 


Question 1.10.4. Which mathematical notions do make an independent study 
to apply these types in neutrosophic graphs? 


Problem 1.10.5. Which parameters are related to this parameter? 


Problem 1.10.6. Which approaches do work to construct applications to create 
independent study? 


Problem 1.10.7. Which approaches do work to construct definitions which use 
all definitions and the relations amid them instead of separate definitions to 
create independent study? 
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1.11 Conclusion and Closing Remarks 


In this section, concluding remarks and closing remarks are represented. The 
drawbacks of this article are illustrated. Some benefits and advantages of this 
study are highlighted. 

This study uses two definitions concerning dual-dominating number and 
neutrosophic dual-dominating number arising from dominated vertices in 
neutrosophic graphs assigned to neutrosophic graphs. Maximum number of 
dominated vertices, is a number which is representative based on those vertices. 
Maximum neutrosophic number of dominated vertices corresponded to dual- 
dominating set is called neutrosophic dual-dominating number. The connections 
of vertices which aren’t clarified by strong edges differ them from each other 
and put them in different categories to represent a number which is called 
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Table 1.2: A Brief Overview about Advantages and Limitations of this Study 
Advantages Limitations 
1. Dual-Dominating Number of Model 1. Connections amid Classes 


2. Neutrosophic Dual-Dominating Number of Model 
3. Maximal Dual-Dominating Sets 2. Study on Families 
4. Dominated Vertices amid all Vertices 


5. Acting on All Vertices 3. Same Models in Family 


dual-dominating number and neutrosophic dual-dominating number arising 
from dominated vertices in neutrosophic graphs assigned to neutrosophic graphs. 
Further studies could be about changes in the settings to compare these notions 
amid different settings of neutrosophic graphs theory. One way is finding some 
relations amid all definitions of notions to make sensible definitions. In Table 
(2.2), some limitations and advantages of this study are pointed out. 
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CHAPTER 2 


Modified Notions 


The following sections are cited as follows, which is my 80th manuscript and I 
use prefix 80 as number before any labelling for items. 


[Ref2] Henry Garrett, “Dual-Resolving Numbers Excerpt from Some Classes 
of Neutrosophic Graphs With Some Applications”, ResearchGate 2022 (doi: 
10.13140/RG.2.2.14971.39200). 


Dual-Resolving Numbers Excerpt from Some Classes of 
Neutrosophic Graphs With Some Applications 


2.1 Abstract 


New setting is introduced to study dual-resolving number and neutrosophic dual- 
resolving number arising from resolved vertices in neutrosophic graphs assigned 
to neutrosophic graphs. Maximum number of resolved vertices, is a number 
which is representative based on those vertices. Maximum neutrosophic number 
of resolved vertices corresponded to dual-resolving set is called neutrosophic dual- 
resolving number. Forming sets from resolved vertices to figure out different 
types of number of vertices in the sets from resolved sets in the terms of 
maximum number of vertices to get maximum number to assign to neutrosophic 
graphs is key type of approach to have these notions namely dual-resolving 
number and neutrosophic dual-resolving number arising from resolved vertices 
in neutrosophic graphs assigned to neutrosophic graphs. Two numbers and 
one set are assigned to a neutrosophic graph, are obtained but now both 
settings lead to approach is on demand which is to compute and to find 
representatives of sets having largest number of resolved vertices from different 
types of sets in the terms of maximum number and maximum neutrosophic 
number forming it to get maximum number to assign to a neutrosophic graph. 
Let NTG : (V, E, c, u) be a neutrosophic graph. Then for given two vertices, 
sand s’ if d(s,n) £ d(s’,n), then n resolves s and s’ where d is the minimum 
number of edges amid all paths from s to s’. Let S be a set of neutrosophic 
vertices [a vertex alongside triple pair of its values is called neutrosophic vertex.]. 
If for every two neutrosophic vertices s,s’ in S, there’s at least one neutrosophic 
vertex n in V \ S such that n resolves s, s’, then the set of neutrosophic vertices, 
S is called dual-resolving set. The maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by R(NTG); 
for given two vertices, s and s’ if d(s,n) 4 d(s',n), then n resolves s and 
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s’ where d is the minimum number of edges amid all paths from s to s. 
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of its 
values is called neutrosophic vertex.]. If for every two neutrosophic vertices 
s,s’ in S, there’s at least one neutrosophic vertex n in V \ S such that n 
resolves s,s’, then the set of neutrosophic vertices, S is called dual-resolving 
set. The maximum neutrosophic cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by Ra( NTG). As concluding 
results, there are some statements, remarks, examples and clarifications about 
some classes of neutrosophic graphs namely path-neutrosophic graphs, cycle- 
neutrosophic graphs, complete-neutrosophic graphs, star-neutrosophic graphs, 
complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, 
and wheel-neutrosophic graphs. The clarifications are also presented in both 
sections “Setting of dual-resolving number,” and “Setting of neutrosophic dual- 
resolving number,” for introduced results and used classes. This approach 
facilitates identifying sets which form dual-resolving number and neutrosophic 
dual-resolving number arising from resolved vertices in neutrosophic graphs 
assigned to neutrosophic graphs. In both settings, some classes of well- 
known neutrosophic graphs are studied. Some clarifications for each result 
and each definition are provided. The cardinality of set of resolved vertices 
and neutrosophic cardinality of set of resolved vertices corresponded to dual- 
resolving set have eligibility to define dual-resolving number and neutrosophic 
dual-resolving number but different types of set of resolved vertices to define 
dual-resolving sets. Some results get more frameworks and perspective about 
these definitions. The way in that, different types of set of resolved vertices in 
the terms of maximum number to assign to neutrosophic graphs, opens the way 
to do some approaches. These notions are applied into neutrosophic graphs 
as individuals but not family of them as drawbacks for these notions. Finding 
special neutrosophic graphs which are well-known, is an open way to pursue 
this study. Neutrosophic dual-resolving notion is applied to different settings 
and classes of neutrosophic graphs. Some problems are proposed to pursue this 
study. Basic familiarities with graph theory and neutrosophic graph theory are 
proposed for this article. 

Keywords: Dual-Resolving Number, Neutrosophic Dual-Resolving Number, 


Classes of Neutrosophic Graphs 
AMS Subject Classification: 05C17, 05C22, 05E45 


2.2 Background 


Fuzzy set in Ref. [Ref22] by Zadeh (1965), intuitionistic fuzzy sets in Ref. 
[Ref3] by Atanassov (1986), a first step to a theory of the intuitionistic fuzzy 
graphs in Ref. [Ref18] by Shannon and Atanassov (1994), a unifying field 
in logics neutrosophy: neutrosophic probability, set and logic, rehoboth in 
Ref. [Ref19] by Smarandache (1998), single-valued neutrosophic sets in Ref. 
[Ref20] by Wang et al. (2010), single-valued neutrosophic graphs in Ref. 
[Ref5] by Broumi et al. (2016), operations on single-valued neutrosophic 
graphs in Ref. [Ref1] by Akram and Shahzadi (2017), neutrosophic soft graphs 
in Ref. [Ref17] by Shah and Hussain (2016), bounds on the average and 
minimum attendance in preference-based activity scheduling in Ref. [Ref2] 
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by Aronshtam and Ilani (2022), investigating the recoverable robust single 
machine scheduling problem under interval uncertainty in Ref. [Ref4] by 
Bold and Goerigk (2022), new bounds for the b-chromatic number of vertex 
deleted graphs in Ref. [Ref6] by Del-Vecchio and Kouider (2022), bipartite 
completion of colored graphs avoiding chordless cycles of given lengths in Ref. 
[Ref7] by Elaine et al., infinite chromatic games in Ref. [Ref12] by Janczewski 
et al. (2022), edge-disjoint rainbow triangles in edge-colored graphs in Ref. 
[Ref13] by Li and Li (2022), rainbow triangles in arc-colored digraphs in 
Ref. [Ref14] by Li et al. (2022), a sufficient condition for edge 6-colorable 
planar graphs with maximum degree 6 in Ref. [Ref15] by Lu and Shi (2022), 
some comparative results concerning the Grundy and b-chromatic number of 
graphs in Ref. [Ref16] by Masih and Zaker (2022), color neighborhood union 
conditions for proper edge-pancyclicity of edge-colored complete graphs in Ref. 
[Ref21] by Wu et al. (2022), dimension and coloring alongside domination 
in neutrosophic hypergraphs in Ref. [Ref9] by Henry Garrett (2022), three 
types of neutrosophic alliances based on connectedness and (strong) edges in 
Ref. [Ref11] by Henry Garrett (2022), properties of SuperHyperGraph and 
neutrosophic SuperHyperGraph in Ref. [Ref10] by Henry Garrett (2022), are 
studied. Also, some studies and researches about neutrosophic graphs, are 
proposed as a book in Ref. [Ref8] by Henry Garrett (2022). 

In this section, I use two subsections to illustrate a perspective about the 
background of this study. 


2.3 Motivation and Contributions 


In this study, there’s an idea which could be considered as a motivation. 


Question 2.3.1. Is it possible to use mized versions of ideas concerning “dual- 
resolving number”, “neutrosophic dual-resolving number” and “Neutrosophic 
Graph” to define some notions which are applied to neutrosophic graphs? 


It’s motivation to find notions to use in any classes of neutrosophic graphs. 
Real-world applications about time table and scheduling are another thoughts 
which lead to be considered as motivation. Having connection amid two 
vertices have key roles to assign dual-resolving number and neutrosophic dual- 
resolving number arising from resolved vertices in neutrosophic graphs assigned 
to neutrosophic graphs. Thus they’re used to define new ideas which conclude to 
the structure of dual-resolving number and neutrosophic dual-resolving number 
arising from resolved vertices in neutrosophic graphs assigned to neutrosophic 
graphs. The concept of having largest number of resolved vertices in the terms 
of crisp setting and in the terms of neutrosophic setting inspires us to study 
the behavior of all resolved vertices in the way that, some types of numbers, 
dual-resolving number and neutrosophic dual-resolving number arising from 
resolved vertices in neutrosophic graphs assigned to neutrosophic graphs, are 
the cases of study in the setting of individuals. In both settings, corresponded 
numbers conclude the discussion. Also, there are some avenues to extend these 
notions. 

The framework of this study is as follows. In the beginning, I introduce 
basic definitions to clarify about preliminaries. In subsection “Preliminaries”, 
new notions of dual-resolving number and neutrosophic dual-resolving number 
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arising from resolved vertices in neutrosophic graphs assigned to neutrosophic 
graphs, are highlighted, are introduced and are clarified as individuals. In 
section “Preliminaries”, Maximum number of resolved vertices, is a number 
which is representative based on those vertices, have the key role in this way. 
General results are obtained and also, the results about the basic notions of dual- 
resolving number and neutrosophic dual-resolving number arising from resolved 
vertices in neutrosophic graphs assigned to neutrosophic graphs, are elicited. 
Some classes of neutrosophic graphs are studied in the terms of dual-resolving 
number and neutrosophic dual-resolving number arising from resolved vertices 
in neutrosophic graphs assigned to neutrosophic graphs, in section “Setting of 
dual-resolving number,” as individuals. In section “Setting of dual-resolving 
number,” dual-resolving number is applied into individuals. As concluding 
results, there are some statements, remarks, examples and clarifications about 
some classes of neutrosophic graphs namely path-neutrosophic graphs, cycle- 
neutrosophic graphs, complete-neutrosophic graphs, star-neutrosophic graphs, 
complete-bipartite-neutrosophic graphs, complete-t-partite-neutrosophic graphs, 
and wheel-neutrosophic graphs. The clarifications are also presented in both 
sections “Setting of dual-resolving number,” and “Setting of neutrosophic 
dual-resolving number,” for introduced results and used classes. In section 
“Applications in Time Table and Scheduling”, two applications are posed for 
quasi-complete and complete notions, namely complete-neutrosophic graphs and 
complete-t-partite-neutrosophic graphs concerning time table and scheduling 
when the suspicions are about choosing some subjects and the mentioned models 
are considered as individual. In section “Open Problems”, some problems and 
questions for further studies are proposed. In section “Conclusion and Closing 
Remarks”, gentle discussion about results and applications is featured. In section 
“Conclusion and Closing Remarks”, a brief overview concerning advantages and 
limitations of this study alongside conclusions is formed. 


2.4 Preliminaries 


In this subsection, basic material which is used in this article, is presented. 
Also, new ideas and their clarifications are elicited. 

Basic idea is about the model which is used. First definition introduces basic 
model. 


Definition 2.4.1. (Graph). 

G = (V, E) is called a graph if V is a set of objects and E is a subset of V x V 
(E is a set of 2-subsets of V) where V is called vertex set and EF is called 
edge set. Every two vertices have been corresponded to at most one edge. 


Neutrosophic graph is the foundation of results in this paper which is defined 
as follows. Also, some related notions are demonstrated. 


Definition 2.4.2. (Neutrosophic Graph And Its Special Case). 

NTG = (V,E,o = (01,02,03), = (H1, M2, H3)) is called a neutrosophic 
graph if it’s graph, o;i : V > [0,1], and wi : E > [0,1]. We add one condition 
on it and we use special case of neutrosophic graph but with same name. The 
added condition is as follows, for every v;vj € E, 


p(vivj) < ao(vi) A o(v;). 
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(i): ø is called neutrosophic vertex set. 
(ii) : u is called neutrosophic edge set. 
(iii): |V] is called order of NTG and it’s denoted by O(NTG). 


(ou): Few oy cilv) is called neutrosophic order of NTG and it’s denoted 
by On( NTG). 


(v) : |E| is called size of NTG and it’s denoted by S(NTG). 


(vi): Eeer ea uile) is called neutrosophic size of NTG and it’s denoted 
by Sn( NTG). 


Some classes of well-known neutrosophic graphs are defined. These classes 
of neutrosophic graphs are used to form this study and the most results are 
about them. 


Definition 2.4.3. Let NTG : (V, E, c, u) be a neutrosophic graph. Then 


(i) : a sequence of consecutive vertices P : £o, %1, +++ , £o(nrTa) is called path 
where zizi+ı € E, i=0,1,--- ,O(NTG) — 1; 


(ii) : strength of path P : £0, 21,--- , £O(NTG) is Ni=0,.-. O(NTG)-1 H(TiTi+1); 


(iii): connectedness amid vertices x and 2; is 


H” (z0, 24) = V A H(2iTi+1); 


P:zö,z1; e æg i=0, e ,t-1 


(iv) : a sequence of consecutive vertices P : %9,%1,--- , £O(NTG), Xo is called 
cycle where 2;2;41 E€ E, i = 0,1,---,O(NTG) — 1, zowwrayto € E 
and there are two edges xy and uv such that p(xy) = pluv) = 
Ni=0,1, ,n—1 HWiVi+1); 


(v) : it’s t-partite where V is partitioned to t parts, V',V>",--- ,V/* and 
the edge xy implies x € V; and y € v3 where i Æ j. If it’s complete, 
then it’s denoted by Kg, ,o5,-..,0, where g; is o on V, instead V which 
mean x ¢ V; induces o;(x) = 0. Also, |V} | = s;; 


(vi) : t-partite is complete bipartite if t = 2, and it’s denoted by Ko,,c.; 
(vii) : complete bipartite is star if |Vi| = 1, and it’s denoted by Sj,,,; 


(viii) : a vertex in V is center if the vertex joins to all vertices of a cycle. Then 
it’s wheel and it’s denoted by W103; 


(ix) : it’s complete where Vuv € V, p(uv) = o(u) Aa(v); 
(x): it’s strong where Vuu € E, p(uv) = oa(u) Aa(v). 


To make them concrete, I bring preliminaries of this article in two upcoming 
definitions in other ways. 
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Definition 2.4.4. (Neutrosophic Graph And Its Special Case). 

NTG = (V,E,o = (01,02,03), = (H1, M2, U3)) is called a neutrosophic 
graph if it’s graph, c; : V > [0,1], and yu; : E > [0,1]. We add one condition 
on it and we use special case of neutrosophic graph but with same name. The 
added condition is as follows, for every u,v; € E, 


p(vivj) < o(v;) A o(v;). 


|V] is called order of NTG and it’s denoted by O(NTG). Syevo(v) is called 
neutrosophic order of NTG and it’s denoted by O,(NTG). 


Definition 2.4.5. Let NTG : (V,E,0o,) be a neutrosophic graph. Then it’s 
complete and denoted by CMT, if Vz,y € V,zy € E and pu(xy) = a(x) Aa(y); 


a sequence of consecutive vertices P : £o, £1,: +- ,£o(w7qG) is called path and 
it’s denoted by PTH where x;2;41 € E, i = 0,1,---,n—1; a sequence of 
consecutive vertices P :%9,%1,°+* ,©o(nTG), Zo is called cycle and denoted by 
CYC where zizi} € E, i = 0,1,- n — 1, LO(NTG)®O E E and there are 
two edges xy and uv such that u(xy) = w(uv) = Ni=0,1,- n—1 M(vivi41); it’s 
t-partite where V is partitioned to t parts, V°',V5”,--- , Vt and the edge xy 


implies x € V and y € v” where i Æ j. If it’s complete, then it’s denoted 
by CMT o,o2,-- o, Where g; is o on V,*' instead V which mean x ¢ V; induces 
oi(x) = 0. Also, v“ = s;; t-partite is complete bipartite if t = 2, and it’s 
denoted by CMT s,,o2; complete bipartite is star if |Vi| = 1, and it’s denoted 
by ST Rio; a vertex in V is center if the vertex joins to all vertices of a cycle. 
Then it’s wheel and it’s denoted by W H Li o3- 


Remark 2.4.6. Using notations which is mixed with literatures, are reviewed. 


2.4.6.1. NTG = (V,E,o = (01,02,03), u = (1, u2, u3)), O(NTG), and 
On (NTG); 


2.4.6.2. CMT, PTH, CYC, ST Rai o3, CMT o, 03, CMT o,,09,-,0,, and 
WH Li o. 


Definition 2.4.7. (dual-resolving numbers). 
Let NTG : (V, E, c, u) be a neutrosophic graph. Then 


(i) for given two vertices, s and s’ if d(s,n) # d(s', n), then n resolves s and 
s’ where d is the minimum number of edges amid all paths from s to s’. 
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of 
its values is called neutrosophic vertex.]. If for every two neutrosophic 
vertices s,s’ in S, there’s at least one neutrosophic vertex n in V \ S such 
that n resolves s,s’, then the set of neutrosophic vertices, S is called dual- 
resolving set. The maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(NTG); 


(ii) for given two vertices, s and s’ if d(s,n) 4 d(s’,n), then n resolves s and 
s’ where d is the minimum number of edges amid all paths from s to s’. 
Let S be a set of neutrosophic vertices [a vertex alongside triple pair of 
its values is called neutrosophic vertex.]. If for every two neutrosophic 
vertices s,s’ in S, there’s at least one neutrosophic vertex n in V \ S 
such that n resolves s,s’, then the set of neutrosophic vertices, S is called 
dual-resolving set. The maximum neutrosophic cardinality between all 
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dual-resolving sets is called dual-resolving number and it’s denoted by 
Rn (NTG). 


For convenient usages, the word neutrosophic which is used in previous 
definition, won’t be used, usually. 
In next part, clarifications about main definition are given. To avoid confusion 
and for convenient usages, examples are usually used after every part and names 
are used in the way that, abbreviation, simplicity, and summarization are the 
matters of mind. 


Example 2.4.8. In Figure (2.1), a complete-neutrosophic graph is illustrated. 
Some points are represented in follow-up items as follows. 


(i) For given two neutrosophic vertices, s,s’, d(s,n) = 1 = d(s', n). Thus n 
doesn’t resolve s and s’; 


(ii) the existence of one neutrosophic vertex to do this function, resolving, 
is obvious thus this vertex form a set which is necessary and sufficient 
in the term of minimum resolving set and minimal resolving set as if it 
seems there’s no neutrosophic vertex to resolve so as to choose one vertex 
outside resolving set so as the function of resolving is impossible; 


(iii) for given two vertices, s and s’ if d(s,n) = 1 = d(s',n), then n doesn’t 
resolve s and s’ where d is the minimum number of edges amid all 
paths from s to s’. Let S be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For every 
two neutrosophic vertices s,s’ in S, there’s no neutrosophic vertex n in 
V \ S such that n resolves s,s’, then the set of neutrosophic vertices, 
S = {s} is called dual-resolving set. The maximum cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 
R(NTG) = 1, 


(iv) the corresponded set doesn’t have to be resolved by the set; 


(v) V isn’t used when the set is considered in this notion since V \ {v} always 
works; 


(vi) for given two vertices, s and s’ if d(s,n) = 1 = d(s’,n), then n doesn’t 
resolve s and s’ where d is the minimum number of edges amid all paths 
from s to s’. Let S be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every two 
neutrosophic vertices s,s’ in S, there’s no neutrosophic vertex n in V \ S 
such that n resolves s,s’, then the set of neutrosophic vertices, S = {s} is 
called dual-resolving set. The maximum neutrosophic cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 
Rr(N TG) = 2; 


2.5 Setting of dual-resolving number 
In this section, I provide some results in the setting of dual-resolving number. 
Some classes of neutrosophic graphs are chosen. Complete-neutrosophic 


graph, path-neutrosophic graph, cycle-neutrosophic graph, star-neutrosophic 
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no(0.3, 0.9, 0.8) (0.3, 0.3, 0.2) n3(0.9,0.3, 0.2) 


(0.3, 0.8, 0.2) (0.6, 0.2, 0.1) 


n, (0.6, 0.8, 0.2) (0.6, 0.2, 0.1) n4(0.6,0.2, 0.1) 


Figure 2.1: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


graph, bipartite-neutrosophic graph, t-partite-neutrosophic graph, and wheel- 
neutrosophic graph, are both of cases of study and classes which the results are 
about them. 


Proposition 2.5.1. Let NTG : (V,E,o,) be a complete-neutrosophic graph. 
Then 


R(CMT,) =1. 


Proof. Suppose CMT, : (V,E,¢,) is a complete-neutrosophic graph. By 
CMT, : (V, E, ø, p) is a complete-neutrosophic graph, all vertices are connected 
to each other. So there’s one edge between two vertices. For given two vertices, 
sand s’ if d(s,n) = 1 = d(s’,n), then n doesn’t resolve s and s’ where d is 
the minimum number of edges amid all paths from s to s’. Let S be a set 
of neutrosophic vertices [a vertex alongside triple pair of its values is called 
neutrosophic vertex.]. For every two neutrosophic vertices s,s’ in S, there’s 
no neutrosophic vertex n in V \ S such that n resolves s,s’, then the set of 
neutrosophic vertices, S = {s} is called dual-resolving set. The maximum 
cardinality between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R(NTG) = 1. Thus 


R(CMT,) =1. 
E 


The clarifications about results are in progress as follows. A complete- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A complete-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 2.5.2. In Figure 2), a complete-neutrosophic graph is illustrated. 
Some points are represented in follow-up items as follows. 


i) For given two neutrosophic vertices, s,s’, d(s,n) = 1 = d(s', n). Thus n 
8 
doesn’t resolve s and s’; 
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no(0.3, 0.9, 0.8) (0.3, 0.3, 0.2) n3(0.9,0.3, 0.2) 


S pÀ 
aM a Me) (0.6, 0.2, 0.1) 


nı (0.6,0.8, 0.2) (0.6,0.2, 0.1) n4(0.6, 0.2, 0.1) 


Figure 2.2: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


(ii) 


(iii) 


the existence of one neutrosophic vertex to do this function, resolving, 
is obvious thus this vertex form a set which is necessary and sufficient 
in the term of minimum resolving set and minimal resolving set as if it 
seems there’s no neutrosophic vertex to resolve so as to choose one vertex 
outside resolving set so as the function of resolving is impossible; 


for given two vertices, s and s’ if d(s,n) = 1 = d(s',n), then n doesn’t 
resolve s and s’ where d is the minimum number of edges amid all 
paths from s to s’. Let S be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For every 
two neutrosophic vertices s,s’ in S, there’s no neutrosophic vertex n in 
V \ S such that n resolves s,s’, then the set of neutrosophic vertices, 
S = {s} is called dual-resolving set. The maximum cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 
R(NTG) = 1, 


the corresponded set doesn’t have to be resolved by the set; 


V isn’t used when the set is considered in this notion since V \ {v} always 
works; 


for given two vertices, s and s’ if d(s,n) = 1 = d(s’,n), then n doesn’t 
resolve s and s’ where d is the minimum number of edges amid all paths 
from s to s’. Let S be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every two 
neutrosophic vertices s,s’ in S, there’s no neutrosophic vertex n in V \ S 
such that n resolves s, s’, then the set of neutrosophic vertices, S = {s} is 
called dual-resolving set. The maximum neutrosophic cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 
Rna (NTG) = 2; 


Another class of neutrosophic graphs is addressed to path-neutrosophic 
graph. 


Proposition 2.5.3. Let NTG : (V, E,o,) be a path-neutrosophic graph. Then 


R(PTH) = O(PTH) — 1. 
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Proof. Suppose PTH : (V,E,c,u) is a path-neutrosophic graph. Let 
£1,22,*** ,ZO(PTH) be a path-neutrosophic graph. For given two vertices, 
x and y, there’s one path from x to y. Let S be an intended set which is 
dual-resolving set. Despite one leaf xo(pry7), all neutrosophic vertices belong to 
S. They could be resolved by the leaf ro(pr7), as if despite the leaf ro(PrH), 
so as maximal set S' is constructed. Thus S = {a4,2,--- -Lo(pry)—it is the 
set S is a set of vertices from path-neutrosophic graph PTH : (V, E,o,) with 
new arrangements of vertices in which there are all neutrosophic vertices which 
are either neighbors or not. In this new arrangements, the notation of vertices 
from x; is changed to x‘. Leaves doesn’t necessarily belong to S. Leaves are 
either belongs to S or doesn’t belong to S as if one leaf is outside. Adding all 
neutrosophic leaves contradicts with maximality of S and maximum cardinality 
of S. It implies this construction is optimal. Thus, let 


S = {1,%2,°*+ , ZO(PTH)—2; TO(PTH)—1} 


be a set of neutrosophic vertices |a vertex alongside triple pair of its 
values is called neutrosophic vertex.]. For every neutrosophic vertices 
s,s’ in S, there’s only one neutrosophic leaf voçpra) in V \ (S = 
{z1, £2, +: , LO(PTH)—2, TO(PTH)—1}) such that zo(pry) resolves s,s’ then the 
set of neutrosophic vertices, S = {%1,#2,--- , Lo(prH)—2,%o0(PTH)-1} is called 
dual-resolving set. So as the maximum cardinality between all dual-resolving 
sets is called dual-resolving number and it’s denoted by 


R(PTH) = O(PTH) — 1. 


Thus 
R(PTH) = O(PTH) —-1. 


Example 2.5.4. There are two sections for clarifications. 


(a) In Figure (2.3), an odd-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New viewpoint implies 
different kinds of definitions to get more scrutiny and more discernment. 


(i) Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices ng and ng in S, 
there’s neutrosophic leaf nı in V\(S = {n3,n2}) such that nı resolves 
ng and ng, then the set of neutrosophic vertices, S = {n3, n2} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 4; 


(ii) S = {ng,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and n4 in S, 
there’s neutrosophic leaf nı in V\(S = {n4,n2}) such that nı resolves 
ng and n4, then the set of neutrosophic vertices, S = {n4, n2} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 4; 
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(iii) 


let S = {n3, n4, n1, N2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there’s only one 
neutrosophic leaf ns in V\(S = {n3, n4, n1, n2}) such that ns resolves 
s and s’, then the set of neutrosophic vertices, S = {n3, n4, n1, n2} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(PTH) = 4; 


let S = {n3,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic leaf 
nı in V \ (S = {n3,n2,75}) such that nı resolves s and s’, then the 
set of neutrosophic vertices, S = {n3, n2, ns } is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R( PTH) = 4; 


let S = {n3,n4,n1} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic leaf 
ns in V \ (S = {n3, n4, n1 }) such that ns resolves s and s’, then the 
set of neutrosophic vertices, S = {n3, n4, 71} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R( PTH) = 4; 


let S = {n3, n4, n1, n2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there’s only one 
neutrosophic leaf ns in V\(S = {n3, n4, n1, n2}) such that ns resolves 
s and s’, then the set of neutrosophic vertices, S = {n3, n4, n1, 2} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by Ry(PTH) = 5.1. 


(b) In Figure 2.4), an even-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New definition is 
applied in this section. 


(i) 


Let S = {n3,n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and ng in S, 
there’s neutrosophic leaf nı in V\(S = {n3, n2}) such that n4 resolves 
ng and ng, then the set of neutrosophic vertices, S = {n3, n2} is called 
dualresolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 5; 


S = {nz,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and n4 in S, 
there’s neutrosophic leaf nı in V\(S = {n4, n2}) such that nı resolves 
ng and n4, then the set of neutrosophic vertices, S = {n4, no} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
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the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 5; 


(iii) let S = {n3, n4, n1; N2, N5} be a set of neutrosophic vertices [a 
vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For every neutrosophic vertices s and s’ in S, there’s 
only one neutrosophic leaf ng in V \ (S = {n3, n4, n1, 22,75 }) such 
that ng resolves s and s’, then the set of neutrosophic vertices, 
S = {n3,n4, n1, N2, N5} is called dual-resolving set. So as the 
maximum cardinality between all dual-resolving sets is called dual- 
resolving number and it’s denoted by R(PTH) = 5; 


(iv) let S = {n3,n2,n5,ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic 
leaf nı in V \ (S = {ng,n2,n5,n6}) such that nı resolves s and s’, 
then the set of neutrosophic vertices, S = {n3, n2, n5, ne} is called 
dual-resolving set. So as the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(PTH) =5; 


(v) let S = {n3, n4, n1, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic 
leaf ns in V \ (S = {n3, n4, n1, ng}) such that ns resolves s and s’, 
then the set of neutrosophic vertices, S = {n3, n4, n1, ne} is called 
dual-resolving set. So as the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(PTH) =5; 


(vi) let S = {n3,n4,N5,n2,n1} be a set of neutrosophic vertices [a 
vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For every neutrosophic vertices s and s’ in S, there’s 
only one neutrosophic leaf ng in V \ (S = {ng,n4,n5,n2,71}) such 
that ng resolves s and s’, then the set of neutrosophic vertices, 
S = {n3,n4, N5, No, Ni} is called dual-resolving set. So as the 
maximum cardinality between all dual-resolving sets is called dual- 
resolving number and it’s denoted by R,(PTH) = 8.2. 


Proposition 2.5.5. Let NTG : (V, E,o,) be a cycle-neutrosophic graph where 
O(CYC) > 3. Then 


R(CYC) = O(CYC) — 2. 


Proof. Suppose CYC : (V, E, ø, 4) is a cycle-neutrosophic graph. For given two 
vertices, x and y, there are only two paths with distinct edges from x to y. Let 


T1, T2, * ,LO(CYC)-1;LO(CYC), T1 


be a cycle-neutrosophic graph CYC : (V, E, 0, u). O(CYC) — 2 consecutive 
vertices could belong to S' which is dual-resolving set related to dual-resolving 
number where two neutrosophic vertices outside are consecutive. Since these 
two vertices could resolve all vertices. If there are no neutrosophic vertices which 
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n3(0.3,0.2,0.2)  (0.3,0.2,0.1) no(0.9,0.8, 0.1) 


(0.3, 0.2, 0.2) (0.2.0.5, 0.1) 
n;(0.2,0.5, 0.7) 


n= (0.7, 0.4, 0.1) 


(0.4, 0.4, 0.1) 
n4(0.4, 0.6, 0.2) 


Figure 2.3: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


n3(0.3,0.2,0.2)  (0.2,0.2, 0.2) ny(0.2, 0.4, 0.5) 


(0.3, 0.2, 0.2 
ng (0.9, 0.1, 0.9) 


(0.2, 0.4, 0.5 


eo (0.9,0.1, 0.9) 
n,(0.6, 0.8, 0.8) 


n4(0.8, 0.5, 0.2) 
(0.8, 0.5, 0.2) 
n;(0.9,0.9, 0.9) 


Figure 2.4: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


are consecutive, then it contradicts with maximality of set S and maximum 
cardinality of S. Thus, let 


S = {%1,%2,°** , TO(CYC)-3; TO(CYC)-2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its 
values is called neutrosophic vertex.]. For every neutrosophic vertices s 
and s’ in S, there’s at least one neutrosophic vertex n in V \ (S = 
{©1,%2,°** ,Lo(cyc)—3, Lo(cyc)—2}) such that n resolves s and s’ then the 
set of neutrosophic vertices, S = {21,%2,--- , Lo(cyc)-3, Co(cyc)-2} is called 
dualresolving set. So as the maximum cardinality between all dual-resolving 
sets is called dual-resolving number and it’s denoted by 


R(CYC) = O(CYC) - 2. 


Thus 
R(CYC) = O(CYC) — 2. 
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2. Modified Notions 


The clarifications about results are in progress as follows. An odd-cycle- 


neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. An even-cycle-neutrosophic graph is related to previous 
result and it’s studied to apply the definitions on it, too. 


Example 2.5.6. There are two sections for clarifications. 


(a) In Figure (2.5), an even-cycle-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. 
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(i) 


(iii) 


Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices ng and ng 
in S, there’s neutrosophic vertex nı in V \ (S = {ng,ne2}) such 
that nı resolves nz and ng, then the set of neutrosophic vertices, 
S = {n3, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 4; 


S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and n4 
in S, there’s neutrosophic vertex nı in V \ (S = {na,n2}) such 
that nı resolves nz and n4, then the set of neutrosophic vertices, 
S = {n4, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 4; 

let S = {n3, n4, n1, n2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex ng or neutrosophic vertex ns in V\(S = {n3, n4, n1, N2}) such 
that either ng resolves s and s’, or ns resolves s and s’, then the set 
of neutrosophic vertices, S = {n3, n4, n1, n2} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CYC) = 4; 


let S = {n3, n4, ns, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex nı or neutrosophic vertex nz in V\(S = {n3, n4, ns, ne }) such 
that either nı resolves s and s’, or ng resolves s and s’, then the set 
of neutrosophic vertices, S = {n3, n4, ns, ne} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CYC) = 4; 


let S = {n2, n5, n1, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex ng or neutrosophic vertex n4 in V\(S = {n2, ns, n1, ng}) such 


2.5. Setting of dual-resolving number 


that either ng resolves s and s’, or n4 resolves s and s’, then the set 
of neutrosophic vertices, S = {n2, ns, n1, ne} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CYC) = 4; 


let S = {n3, n1, ng, N2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex ns or neutrosophic vertex n4 in V \ (S = {n3, n1, ng, n2 }) such 
that either ns resolves s and s’, or n4 resolves s and s’, then the set 
of neutrosophic vertices, S = {n3, n1, Nng, Nna} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R,(CYC) = 6.4. 


(b) In Figure (2.6), an odd-cycle-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. 


(i) 


(ii) 


(iii) 


Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices ng and ng 
in S, there’s neutrosophic vertex n4 in V \ (S = {ng,n2}) such 
that n4 resolves ng and ng, then the set of neutrosophic vertices, 
S = {n3, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 3; 


S = {nz,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices n2 and n4 
in S, there’s neutrosophic vertex ns in V \ (S = {na,n2}) such 
that ns resolves ng and n4, then the set of neutrosophic vertices, 
S = {n4, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 3; 


let S = {n3,n4,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex nı or neutrosophic vertex ng in V \ (S = 
{n3, n4, n5}) such that either nı resolves s and s’ or ng resolves s 
and s’, then the set of neutrosophic vertices, S = {n3, n4, ns} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(CYC) = 3; 


let S = {n1, n2, n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex ng or neutrosophic vertex n4 in V \ (S = 
{n1, n2, n5}) such that either ng resolves s and s’ or n4 resolves s 
and s’, then the set of neutrosophic vertices, S = {n1, n2, ns} is 
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n3(0.1,0.9,0.9) (0.1, 0.5,0.8)  nə(0.8,0.5, 0.8) 


O10. : SFEAR 
( ng (0.2, 0.7, 0.6) 


(0.2, 0.1, 0.6 


nı(0.2,0.1, 0.6) 


(0.2, 0.1, 0.6) 


na(0.2, 0.2, 0.9) 


(0.1, 0.1, 0.2) 
n;(0.1,0.1, 0.2) 


Figure 2.5: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(CYC) = 3; 

(v) let S = {n1,n2,n3} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex n4 or neutrosophic vertex ns in V \ (S = 
{n1, n2, na }) such that either n4 resolves s and s’ or ns resolves s 
and s’, then the set of neutrosophic vertices, S = {n1, n2, n3} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(CYC) = 3; 


(vi) let S = {n2,n3, n4} be a set of neutrosophic vertices [a vertex 


alongside triple pair of its values is called neutrosophic vertex.]. 


For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex nı or neutrosophic vertex ns in V \ (S = 
{n2,n3,n4}) such that either nı resolves s and s’ or ns resolves 
s and s’, then the set of neutrosophic vertices, S = {n2, ng, na} is 
called dual-resolving set. So as the maximum neutrosophic cardinality 
between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R, (CYC) = 5.8. 


Proposition 2.5.7. Let NTG : (V,E,o,) be a star-neutrosophic graph with 
center c. Then 
R(ST Rio) = 2. 


Proof. Suppose STR,,,, : (V, E, ø, p) is a star-neutrosophic graph. An edge 
always has center, c, as one of its endpoints. All paths have one as their lengths, 
forever. S = {c, v} is a dual-resolving set related dual-resolving number. Since, 
let 

S = {c, v} = V \ {21,%2,°+ , OST Ri,5)—2} 
be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertices v and c in S, there’s 
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n3(0.9,0.7,0.7)  (0.2,0.7, 0.6) no(0.2, 0.7, 0.6) 


(0.8, 0.6, 0.6) (0.2,0.5, 0.4) 


nı (0.5,0.5, 0.4) 


(0.5,0.4, 0.4) 


ns (0.5,0.4, 0.4) 


(0.5,0.4, 0.4) 
n4(0.8,0.6, 0.6) 


Figure 2.6: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


a neutrosophic vertex x in V \ (S = {c,v} = V \ {21, £2, , TO(STR1 o3)-27) 
such that x resolves v and c then the set of neutrosophic vertices, S = {c,v} = 
V \{21, £2, , LO(STRi,9,)—2} is called dual-resolving set. So as the maximum 
cardinality between all dual-resolving sets is called dual-resolving number and 
it’s denoted by 

R(ST Rio.) = 2. 


Thus 
R(ST Rio.) = 2. 


The clarifications about results are in progress as follows. A star-neutrosophic 
graph is related to previous result and it’s studied to apply the definitions on it. 
To make it more clear, next part gives one special case to apply definitions and 
results on it. Some items are devised to make more sense about new notions. A 
star-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it, too. 


Example 2.5.8. There is one section for clarifications. In Figure (2.7), a star- 
neutrosophic graph is illustrated. Some points are represented in follow-up 
items as follows. 


(i) Let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1,n2}) such that ng resolves ng and nı, then the 
set of neutrosophic vertices, S = {n1, n2} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Rio.) = 2; 


(ii) let S = {nz,n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and n4 in S, there’s no 
neutrosophic vertex n in V \ (S = {n2,n4}) such that n resolves ng 
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(iii) 


(iv) 


and n4, then the set of neutrosophic vertices, S = {n2, n4} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric.) = 2; 


let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ng and nı in S, there’s a neutrosophic 
vertex n4 in V \ (S = {n1, na }) such that n4 resolves ng and nı, then the 
set of neutrosophic vertices, S = {n1, n3} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric) = 2; 


let S = {n2, ns } be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and ns in S, there’s no 
neutrosophic vertex n in V \ (S = {ng,n5}) such that n resolves nə 
and ns, then the set of neutrosophic vertices, S = {n2, ns} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST R155) = 2; 


let S = {n1, ns} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ns and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {ni,n5}) such that ng resolves ns and n1, then the 
set of neutrosophic vertices, S = {n1,n5} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric.) = 2; 


let S = {n1, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices n4 and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, n4}) such that ng resolves n4 and n1, then the 
set of neutrosophic vertices, S = {n1, n4} is called dual-resolving set and 
this set is maximal. So as it relates to maximum neutrosophic cardinality 
between all dual-resolving sets is called dual-resolving number and it’s 
denoted by R,(ST Ri, o3) = 3.7. 


Proposition 2.5.9. Let NTG : (V, E,o,) be a complete-bipartite-neutrosophic 
graph. Then 


R(CMCo,,02) = 2. 


Proof. Suppose CM Coo : (V, E, 0, u) is a complete-bipartite-neutrosophic 
graph. Every vertex in a part and another vertex in opposite part is resolved 
by any given vertex. Thus maximum cardinality implies including one vertex 
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no(0.4, 0.2, 0.8) n3(0.5, 0.2, 0.8) 


(0.4,0.2,0.3)/ (0.5 


,0.2, 0.3) 


(0.7, 0.8, 0.1) 
n4(0.7,0.9, 0.3) n4(0.9, 0.8, 0.1) 


(0.3, 0.4, 0.3) 
nz (0.3, 0.4, 0.3) 


Figure 2.7: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


from each part. Let 


S = V \ {#1,%2,°°° , TO(CMCo,,03)-2} = {u, v huey; vev 
be a dual-resolving set related to the dual-resolving number. This construction 
gives the proof. Since let 

S = V \ {z1, So , TO(CMCo,,03)—2} = {u, U} wEV; vev 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertices u and v in S, 
there’s a neutrosophic vertex n in 


V\(S=V\ {21, £2, ; ZO(OMC,,,¢5)-2} = {Us V}uevy vev) 


such that n resolves u and v, then the set of neutrosophic vertices, 


S = V \ {21, £2, ,LO(CMC,,,09)—2} = {U, V}uevs vev 


is called dual-resolving set. So as the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 


R(CMCo,,0,) = 2. 


Thus 
R(CM Coisa) = 2. 


The clarifications about results are in progress as follows. A complete- 
bipartite-neutrosophic graph is related to previous result and it’s studied to 
apply the definitions on it. To make it more clear, next part gives one special 
case to apply definitions and results on it. Some items are devised to make 
more senses about new notions. A complete-bipartite-neutrosophic graph is 
related to previous result and it’s studied to apply the definitions on it, too. 


Example 2.5.10. There is one section for clarifications. In Figure (2.8), 
a complete-bipartite-neutrosophic graph is illustrated. Some points are 
represented in follow-up items as follows. 
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2. Modified Notions 


(i) Let S = {n1,n2,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and n4 in S, there’s no neutrosophic 
vertex n in V\(S = {n1, n2, n4}) such that n resolves n4 and n1, then the 
set of neutrosophic vertices, S = {n1, n2, n4} isn’t called dual-resolving set. 
So as it doesn’t relate to maximum cardinality between all dual-resolving 
sets is called dual-resolving number and it’s denoted by R(CMC.,,c,) = 2; 


(iz) let S = {n2, n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and ng in S, there’s no neutrosophic 
vertex n in V \ (S = {n2, n3 }) such that n resolves nz and ng, then the set 
of neutrosophic vertices, S = {n2, n3} isn’t called dual-resolving set. So 
as it doesn’t relate to maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CMC,, ¢,) = 2; 


(iii) let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex nə in V \ (S = {n1, na }) such that na resolves nı and ng, then the 
set of neutrosophic vertices, S = {n1,n3} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC,,o,) = 2; 


(iv) let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and nz in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, n2}) such that ng resolves nı and n2, then the 
set of neutrosophic vertices, S = {n1, no} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC.,,o,) = 2; 


(v) let S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices no and n4 in S, there’s a neutrosophic 
vertex ng in V \ (S = {n2,n4}) such that ng resolves nz and n4, then the 
set of neutrosophic vertices, S = {n2, n4} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC.4,,c,) = 2; 


(vi) let S = {n1,n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {ni,n3}) such that nz resolves nı and ng, then 
the set of neutrosophic vertices, S = {n1,n3} is called dual-resolving 
set. So as it relates to maximum neutrosophic cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
Rn(CMC,, o,) = 3-4. 


Proposition 2.5.11. Let NTG : (V, E,o, u) be a complete-t-partite-neutrosophic 
graph where t > 3. Then 
R(CMC.o,,00,-- 01) = 2- 


, 
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2.5. Setting of dual-resolving number 


no(0.4, 0.2, 0.8) n;(0.5, 0.2, 0.8) 


(0.5, 0.2, 0.3) 
(0.4, 0.2, 0.3) 


(0.3, 0.2, 0.3) 


(0.3, 0.2, 0.3) 
ni(0.7,0.9, 0.3) 


n4(0.3,0.4, 0.3) 


Figure 2.8: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


Proof. Suppose CMC, .03,..0, : (V,E,o,u) is a complete-t-partite- 
neutrosophic graph. Every vertex in a part and another vertex in opposite part 
is resolved by any given vertex. Thus maximum cardinality implies including 
two vertices from two different parts. Let 


S = V \ (Vi {uf U V \ {uf UV3U--- U Vi U Ve) = {u, vJueviveva- 
Thus 


S = V \ {21, £2, ,LO(CMCo 02,- ,0;)-2} 


be a dual-resolving set related to the dual-resolving number. This construction 
gives the proof. Since let 


S = V \ (Vi \ {u} U V2 \ {o} U V3 U +e U Vi U Ve) = {u, vhuevi vev- 


Thus 
S = V \ {21, £2, , LO(CMCo o2,- ,0;4)-2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertices u and v in S, 
there’s a neutrosophic vertex n in 


V\(S= V\ (Mi \ {us UV \ {fu} UV3 U--- UY_1 U V) = {u, v juevi weve 
S = V \ {21,%2,°++ ,LO(OMC,,,09,---,0,)—25) 
such that n resolves u and v, then the set of neutrosophic vertices, 
S = V \ (Vi {u U V2 \ {hU V U: U Vi- U Vi) = {u, vhuev veva. 


Thus 
S= V \ {2i Ba, e BOOMO apaapa o)—2h 


is called dual-resolving set. So as the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 


R(CMCo, o3 0) = 2 
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Thus 


R(CMCoy,03,-,01) = 2: 


3 


The clarifications about results are in progress as follows. A complete-t- 
partite-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case 
to apply definitions and results on it. Some items are devised to make more 
sense about new notions. A complete-t-partite-neutrosophic graph is related to 
previous result and it’s studied to apply the definitions on it, too. 


Example 2.5.12. There is one section for clarifications. In Figure (2.9), a 
complete-t-partite-neutrosophic graph is illustrated. Some points are represented 
in follow-up items as follows. 


(i) 


(iii) 
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Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and n4 in S, there’s no neutrosophic 
vertex n in V \ (S = {n1,n2,n4}) such that n resolves n4 and nı, 
then the set of neutrosophic vertices, S = {n1, n2, n4} isn’t called dual- 
resolving set. So as it doesn’t relate to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(CMC 4, ,00,-- 01) = 23 


let S = {n2, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and ng in S, there’s no neutrosophic 
vertex n in V \ (S = {n2, n3 }) such that n resolves nz and ng, then the set 
of neutrosophic vertices, S = {ng,n3} isn’t called dual-resolving set. So as 
it doesn’t relate to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, ,93,.--,0;) = 23 


let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1,73}) such that ng resolves nı and ng, then the 
set of neutrosophic vertices, S = {n1,n3} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, o3,- .0,) = 2; 


let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and nz in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, n2 }) such that ng resolves nı and no, then the 
set of neutrosophic vertices, S = {n1,n2} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC o 65, .0;) = 2; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and n4 in S, there’s a neutrosophic 
vertex n3 in V \ (S = {n2,n4}) such that ng resolves nz and n4, then the 


2.5. Setting of dual-resolving number 


no(0.4, 0.2, 0.8) ns (0.4, 0.2, 0.8) 
(0.4, 0.2, 0.3) 


n3(0.5, 0.2, 0.8) 


(0.3, 0.2, 0.3) 


(0.4, 0.2, 0.3) 
(0.3, 0.2, 0.3) 


(0.5, 0.2, 0.3) ee ae 
n(0.7,0.9, 0.3) (0.3, 0.2, 0.3) 


n4(0.3, 0.4, 0.3) 


Figure 2.9: A Neutrosophic Graph in the Viewpoint of its dual-resolving number 
and its neutrosophic dual-resolving number. 


set of neutrosophic vertices, S = {n2, n4} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, ,65,..-,0;) = 2; 


(vi) let S = {n1, na} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex nz in V \ (S = {ni,n3}) such that ng resolves nı and ng, then 
the set of neutrosophic vertices, S = {n1, ng} is called dual-resolving 
set. So as it relates to maximum neutrosophic cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
Rrn(CMC 4, aose on) = 3-4. 


Proposition 2.5.13. Let NTG : (V,E,o,) be a wheel-neutrosophic graph. 
Then 
R(WH Li o) = 2. 


Proof. Suppose WH Lio : (V, E, 0, p) is a wheel-neutrosophic graph. The 
argument is elementary. All vertices of a cycle join to one vertex, c. S = {c, s} 
is a dual-resolving set related dual-resolving number. Since, let 


S = V \ {21,%2,°++ ,LO(WHL1,5)—-2} = {¢, S} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertices c and s in S, 
there’s a neutrosophic vertex n in V \ (S = V \ {a1,@2,°+* , 2O(WHL,¢,)—2} = 
{c,s}) such that n resolves c and s, then the set of neutrosophic vertices, 
S=V\{a1,%2,:°° XO(WHL1,¢5)—2} = {c,s} is called dual-resolving set. So as 
the maximum cardinality between all dual-resolving sets is called dual-resolving 
number and it’s denoted by 


R(WHLi o) = 2. 
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Thus 


R(WH Li o) =2. 
g 


The clarifications about results are in progress as follows. A wheel- 
neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A wheel-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 2.5.14. There is one section for clarifications. In Figure (2.10), a 
wheel-neutrosophic graph is illustrated. Some points are represented in follow- 
up items as follows. 


(i) 


(iii) 
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Let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, n2}) such that ng resolves nz and nı, then the 
set of neutrosophic vertices, S = {n1, n2} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W HAL o) = 2; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and n4 in S, there’s no 
neutrosophic vertex n in V \ (S = {n2,n4}) such that n resolves nə 
and n4, then the set of neutrosophic vertices, S = {n2, n4} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(WH Li 5.) = 2; 


let S = {n1,n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ng and nı in S, there’s a neutrosophic 
vertex n4 in V \ (S = {n1, na }) such that n4 resolves ng and nı, then the 
set of neutrosophic vertices, S = {n1, n3} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W H Li o) = 2; 


let S = {n2, ns } be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and ns in S, there’s no 
neutrosophic vertex n in V \ (S = {n2,n5}) such that n resolves nə 
and ns, then the set of neutrosophic vertices, S = {n2, ns} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W H Li o,) = 2; 


2.6. Setting of neutrosophic dual-resolving number 


no(0.4, 0.2, 0.8) 


n3(0.5, 0.2, 0.8) 


(0.3, 0.2, 0.3) (0.3, 0.2, 0.3) 


n4(0.3,0.4, 0.3) 


(0.3, 0.2, 0.3) 


(0.3, 0.2, 0.3) 


n;(0.4,0.2, 0.8) 


Figure 2.10: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


(v) 


(vi) 
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let S = {n1, ns} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ns and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, ns }) such that ng resolves ns and n1, then the 
set of neutrosophic vertices, S = {n1, ns } is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W ALi s) = 2; 


let S = {n1, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices n4 and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1,n4}) such that ng resolves n4 and n1, then the 
set of neutrosophic vertices, S = {n1, n4} is called dual-resolving set and 
this set is maximal. So as it relates to maximum neutrosophic cardinality 
between all dual-resolving sets is called dual-resolving number and it’s 
denoted by Ra(W H Li o) = 3.7. 


Setting of neutrosophic dual-resolving number 


In this section, I provide some results in the setting of neutrosophic dual- 
resolving number. Some classes of neutrosophic graphs are chosen. Complete- 
neutrosophic graph, path-neutrosophic graph, cycle-neutrosophic graph, star- 
neutrosophic graph, bipartite-neutrosophic graph, t-partite-neutrosophic graph, 
and wheel-neutrosophic graph, are both of cases of study and classes which the 
results are about them. 


Proposition 2.6.1. Let NTG : (V,E,o,) be a complete-neutrosophic graph. 


Then 
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Proof. Suppose CMT, : (V, E,o, u) is a complete-neutrosophic graph. By 
CMT, : (V, E, ø, p) is a complete-neutrosophic graph, all vertices are connected 
to each other. So there’s one edge between two vertices. For given two vertices, 
s and s’ if d(s,n) = 1 = d(s’,n), then n doesn’t resolve s and s’ where d is 
the minimum number of edges amid all paths from s to s’. Let S be a set 
of neutrosophic vertices [a vertex alongside triple pair of its values is called 
neutrosophic vertex.]. For every two neutrosophic vertices s,s’ in S, there’s 
no neutrosophic vertex n in V \ S such that n resolves s,s’, then the set of 
neutrosophic vertices, S = {s} is called dual-resolving set. The maximum 
neutrosophic cardinality between all dual-resolving sets is called dual-resolving 
number and it’s denoted by 


3 
Rn(CMT,) = max 2 öil): 
Thus 
3 
Rn(CMT,) = max 2 oile) 


The clarifications about results are in progress as follows. A complete- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A complete-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 2.6.2. In Figure (2.11), a complete-neutrosophic graph is illustrated. 
Some points are represented in follow-up items as follows. 


(i) For given two neutrosophic vertices, s,s’, d(s,n) = 1 = d(s', n). Thus n 
doesn’t resolve s and s’; 


(ii) the existence of one neutrosophic vertex to do this function, resolving, 
is obvious thus this vertex form a set which is necessary and sufficient 
in the term of minimum resolving set and minimal resolving set as if it 
seems there’s no neutrosophic vertex to resolve so as to choose one vertex 
outside resolving set so as the function of resolving is impossible; 


(iii) for given two vertices, s and s’ if d(s,n) = 1 = d(s’,n), then n doesn’t 
resolve s and s’ where d is the minimum number of edges amid all 
paths from s to s’. Let S be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For every 
two neutrosophic vertices s,s’ in S, there’s no neutrosophic vertex n in 
V \ S such that n resolves s,s’, then the set of neutrosophic vertices, 
S = {s} is called dual-resolving set. The maximum cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 
R(NTG) = 1; 


76 


2.6. Setting of neutrosophic dual-resolving number 


no(0.3, 0.9, 0.8) (0.3, 0.3, 0.2) n3(0.9,0.3, 0.2) 


aM a Me) (0.6, 0.2, 0.1) 


n (0.6, 0.8, 0.2) (0.6, 0.2, 0.1) n4(0.6,0.2, 0.1) 


Figure 2.11: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


(iv) the corresponded set doesn’t have to be resolved by the set; 


(v) V isn’t used when the set is considered in this notion since V \ {v} always 
works; 


(vi) for given two vertices, s and s’ if d(s,n) = 1 = d(s’,n), then n doesn’t 
resolve s and s’ where d is the minimum number of edges amid all paths 
from s to s’. Let S be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.]. For every two 
neutrosophic vertices s,s’ in S, there’s no neutrosophic vertex n in V \ S 
such that n resolves s,s’, then the set of neutrosophic vertices, S = {s} is 
called dual-resolving set. The maximum neutrosophic cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 
Rn(NTG) = 2; 


Another class of neutrosophic graphs is addressed to path-neutrosophic 
graph. 


Proposition 2.6.3. Let NTG : (V, E,o,) be a path-neutrosophic graph. Then 


Rr(PTH) = O,(PTH) — min oilz). 


i=l 


Proof. Suppose PTH : (V,E,o,) is a path-neutrosophic graph. Let 
©1,22,*** ,fo(prH) be a path-neutrosophic graph. For given two vertices, 
x and y, there’s one path from x to y. Let S be an intended set which is 
dual-resolving set. Despite one leaf xo(pry), all neutrosophic vertices belong to 
S. They could be resolved by the leaf co(pry), as if despite the leaf ro(pry), 
so as maximal set S is constructed. Thus S = {24,2 9,--- ,%ocppy)_1} is the 
set S is a set of vertices from path-neutrosophic graph PTH : (V, E,o, p) with 
new arrangements of vertices in which there are all neutrosophic vertices which 
are either neighbors or not. In this new arrangements, the notation of vertices 
from zx; is changed to x. Leaves doesn’t necessarily belong to S. Leaves are 
either belongs to S or doesn’t belong to S as if one leaf is outside. Adding all 
neutrosophic leaves contradicts with maximality of S and maximum cardinality 
of S. It implies this construction is optimal. Thus, let 


S = {21, T2; ,Lo(prH)—2;to(prH)-1} 
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be a set of neutrosophic vertices [a vertex alongside triple pair of its 
values is called neutrosophic vertex.]. For every neutrosophic vertices 
s,s’ in S, there’s only one neutrosophic leaf ro(pry) in V \ (S = 
{x1, T2,°** ,VO(PTH)-2; LO(PTH)-1}) such that LO(PTH) resolves S; s’ then the 
set of neutrosophic vertices, S = {x1, £2, +- , o(pTH)—2,%0(PTH)-1} is called 
dual-resolving set. So as the maximum neutrosophic cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 


3 
Rr(PTH) = O,( PTH) — min oilz). 
rE 
i=1 
Thus 
3 
Ry(PTH) = O,(PTH) — min oilz). 
rE 
i=1 


Example 2.6.4. There are two sections for clarifications. 


a) In Figure (2.12), an odd-path-neutrosophic graph is illustrated. Some 
8 8 

points are represented in follow-up items as follows. New viewpoint implies 

different kinds of definitions to get more scrutiny and more discernment. 


(i) Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and ng in S, 
there’s neutrosophic leaf nı in V\(S = {n3,n2}) such that nı resolves 
ng and ng, then the set of neutrosophic vertices, S = {n3, n2} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 4; 


(ii) S = {nz,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and n4 in S, 
there’s neutrosophic leaf nı in V\(S = {n4,n2}) such that nı resolves 
mg and n4, then the set of neutrosophic vertices, S = {n4, no} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 4; 


(iii) let S = {n3, n4, n1, no} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there’s only one 
neutrosophic leaf ns in V\(S = {n3, n4, n1, N2}) such that ns resolves 
s and s’, then the set of neutrosophic vertices, S = {n3, n4, n1, n2} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(PTH) = 4; 


(iv) let S = {ng,n2,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic leaf 
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(vi) 


nı in V \ (S = {n3,n2,n5}) such that nı resolves s and s’, then the 
set of neutrosophic vertices, S = {n3, n2, ns } is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R( PTH) = 4; 


let S = {n3,n4, nı} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic leaf 
ns in V \ (S = {n3,n4,71}) such that ns resolves s and s’, then the 
set of neutrosophic vertices, S = {n3, n4, 71} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(PTH) = 4; 


let S = {n3, n4, n1, n2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there’s only one 
neutrosophic leaf ns in V\(S' = {n3, n4, n1, N2}) such that ns resolves 
s and s’, then the set of neutrosophic vertices, S = {n3, n4, n1, N2} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by Ral PTH) = 5.1. 


(b) In Figure (2.13), an even-path-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. New definition is 
applied in this section. 


(i) 


(iii) 


Let S = {n3,n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and ng in S, 
there’s neutrosophic leaf nı in V\(S = {n3,2}) such that nı resolves 
ng and ng, then the set of neutrosophic vertices, S = {n3, n2} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 5; 


S = {ng,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and n4 in S, 
there’s neutrosophic leaf nı in V\(S = {n4,n2}) such that n4 resolves 
ng and n4, then the set of neutrosophic vertices, S = {n4, n2} is called 
dual-resolving set and this set isn’t maximal. As if it contradicts with 
the maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(PTH) = 5; 


let S = {n3,n4,n1,N2,n5} be a set of neutrosophic vertices [a 
vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For every neutrosophic vertices s and s’ in S, there’s 
only one neutrosophic leaf ng in V \ (S = {ng, n4, 1, n2, ns }) such 
that ng resolves s and s’, then the set of neutrosophic vertices, 
S = {n3,n4, ni; N2; n5} is called dual-resolving set. So as the 
maximum cardinality between all dual-resolving sets is called dual- 
resolving number and it’s denoted by R(PTH) = 5; 
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n4(0.4, 0.6, 0.2) 


Figure 2.12: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


(iv) 


let S = {n3, n2, n5, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic 
leaf nı in V \ (S = {ng,n2,n5,n6}) such that nı resolves s and s’, 
then the set of neutrosophic vertices, S = {n3, n2, ns, ne} is called 
dual-resolving set. So as the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(PTH) =5; 


let S = {n3, n4, n1, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there’s a neutrosophic 
leaf ns in V \ (S = {n3, n4, n1, ng}) such that ns resolves s and s’, 
then the set of neutrosophic vertices, S = {n3, n4, n1, ne} is called 
dual-resolving set. So as the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(PTH) = 5; 


let S = {n3,n4, n5, N2; nı} be a set of neutrosophic vertices [a 
vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For every neutrosophic vertices s and s’ in S, there’s 
only one neutrosophic leaf ng in V \ (S = {n3, n4, n5, N2, N1 }) such 
that ng resolves s and s’, then the set of neutrosophic vertices, 
S = {n3,n4, n5, N2; nı} is called dual-resolving set. So as the 
maximum cardinality between all dual-resolving sets is called dual- 
resolving number and it’s denoted by R,(PTH) = 8.2. 


Proposition 2.6.5. Let NTG : (V, E,o,) be a cycle-neutrosophic graph where 
O(CYC) > 3. Then 


Rr(CYC) = O, (CYC) — ma (a;(x) + oi(y)). 


Proof. Suppose CYC : (V, E, ø, p) is a cycle-neutrosophic graph. For given two 
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> 


n3(0.3,0.2,0.2)  (0.2,0.2, 0.2) no(0.2, 0.4, 0.5) 


(0.3, 0.2, 0.2 
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n,(0.6, 0.8, 0.8) 


n4(0.8, 0.5, 0.2) 


(0.8, 0.5, 0.2) 
ns (0.9, 0.9, 0.9) 


Figure 2.13: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


vertices, x and y, there are only two paths with distinct edges from x to y. Let 


T1, T2; »TO(CYC)-1) LO(CYC); Tı 


be a cycle-neutrosophic graph CYC : (V, E,o,). O(CYC) — 2 consecutive 
vertices could belong to S which is dual-resolving set related to dual-resolving 
number where two neutrosophic vertices outside are consecutive. Since these 
two vertices could resolve all vertices. If there are no neutrosophic vertices which 
are consecutive, then it contradicts with maximality of set S and maximum 
cardinality of S. Thus, let 


S = {@1,%2,°** , TO(CYC)-3; TO(CYC)-2} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its 
values is called neutrosophic vertex.]. For every neutrosophic vertices s 
and s’ in S, there’s at least one neutrosophic vertex n in V \ (S = 
{z1, T2, +: ,Lo(cyc)-3,To(cyc)—2}) such that n resolves s and s’ then the 
set of neutrosophic vertices, S = {£1, £2; +: , Lo(cyc)-3, To(cyo)-2} is called 
dual-resolving set. So as the maximum neutrosophic cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 


3 
Rn (CYC) = On(CY C) — mr ) (o;(x) + o;(y)). 

Thus g 
ROYO) = CADY E) = min AA Ha): 


The clarifications about results are in progress as follows. An odd-cycle- 
neutrosophic graph is related to previous result and it’s studied to apply the 
definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. An even-cycle-neutrosophic graph is related to previous 
result and it’s studied to apply the definitions on it, too. 


81 


80NTG13 


2. Modified Notions 


Example 2.6.6. There are two sections for clarifications. 


(a) In Figure (2.14), an even-cycle-neutrosophic graph is illustrated. Some 
points are represented in follow-up items as follows. 
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(i) 


(iii) 


Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices nz and ng 
in S, there’s neutrosophic vertex nı in V \ (S = {ng,n2}) such 
that nı resolves ng and ng, then the set of neutrosophic vertices, 
S = {n3, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 4; 

S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices ng and n4 
in S, there’s neutrosophic vertex nı in V \ (S = {na,n2}) such 
that nı resolves ng and n4, then the set of neutrosophic vertices, 
S = {n4, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 4; 

let S = {n3, n4, n1, n2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex mg or neutrosophic vertex ns in V\(S = {n3, n4, n1, no }) such 
that either ng resolves s and s’, or ns resolves s and s’, then the set 
of neutrosophic vertices, S = {n3, n4, n1, n2} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CYC) = 4; 


let S = {n3, n4, n5, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex nı or neutrosophic vertex ng in V\(S = {n3, n4, ns, ne }) such 
that either nı resolves s and s’, or ng resolves s and s’, then the set 
of neutrosophic vertices, S = {n3, n4, ns, ne} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CYC) = 4; 


let S = {n2, n5, n1, ng} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex ng or neutrosophic vertex n4 in V\(S = {n2, ns, n1, ne }) such 
that either ng resolves s and s’, or n4 resolves s and s’, then the set 
of neutrosophic vertices, S = {n2, n5, n1, ng} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CYC) = 4; 


let S = {n3, n1, ng, N2} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. For 
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every neutrosophic vertices s and s’ in S, there are either neutrosophic 
vertex ns or neutrosophic vertex n4 in V \ (S = {n3, n1, ng, n2 }) such 
that either ns resolves s and s’, or nq resolves s and s’, then the set 
of neutrosophic vertices, S = {n3, n1, Nng, n2} is called dual-resolving 
set. So as the maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by Ra (CYC) = 6.4. 


b) In Figure (2.15), an odd-cycle-neutrosophic graph is illustrated. Some 
8 y 
points are represented in follow-up items as follows. 


(i) 


(iii) 


Let S = {n3, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices ng and ng 
in S, there’s neutrosophic vertex n4 in V \ (S = {ng,n2}) such 
that n4 resolves ng and ng, then the set of neutrosophic vertices, 
S = {n3, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 3; 


S = {ng,n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For every neutrosophic vertices n2 and n4 
in S, there’s neutrosophic vertex ns in V \ (S = {na,n2}) such 
that ns resolves ng and n4, then the set of neutrosophic vertices, 
S = {n4, n2} is called dual-resolving set and this set isn’t maximal. 
As if it contradicts with the maximum cardinality between all dual- 
resolving sets is called dual-resolving number and it’s denoted by 
R(CYC) = 3; 


let S = {n3,n4,n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex nı or neutrosophic vertex ng in V \ (S = 
{ng3,na,n5}) such that either nı resolves s and s’ or nz resolves s 
and s’, then the set of neutrosophic vertices, S = {n3, n4, ns} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(CYC) = 3; 


let S = {n1, n2, n5} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex ng or neutrosophic vertex n4 in V \ (S = 
{n1, n2, n5 }) such that either ng resolves s and s’ or n4 resolves s 
and s’, then the set of neutrosophic vertices, S = {n1, n2, ns} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(CYC) = 3; 


let S = {n1, n2, nz} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.]. 
For every neutrosophic vertices s and s’ in S, there are either 
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Figure 2. 


14: A Neutrosophic Graph in the Viewpoint of its dual-resolving 


number and its neutrosophic dual-resolving number. 


n4(0.5,0.5, 0.4) 


Figure 2. 
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15: A Neutrosophic Graph in the Viewpoint of its dual-resolving 


number and its neutrosophic dual-resolving number. 


a neutrosophic vertex n4 or neutrosophic vertex ns in V \ (S = 
{n1,n2,n3}) such that either n4 resolves s and s’ or ns resolves s 
and s’, then the set of neutrosophic vertices, S = {n1, n2, n3} is 
called dual-resolving set. So as the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted 
by R(CYC) = 3; 


let S = {ng,n3,n4} be a set of neutrosophic vertices [a vertex 


alongside triple pair of its values is called neutrosophic vertex.]. 


For every neutrosophic vertices s and s’ in S, there are either 
a neutrosophic vertex nı or neutrosophic vertex ns in V \ (S = 
{n2,n3,n4}) such that either nı resolves s and s’ or ns resolves 
s and s’, then the set of neutrosophic vertices, S = {n2, ng, na} is 
called dual-resolving set. So as the maximum neutrosophic cardinality 
between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R, (CYC) = 5.8. 


Proposition 2.6.7. Let NTG : (V,E,o,) be a star-neutrosophic graph with 
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center c. Then 


Proof. Suppose ST Ri o, : (V, E, ø, p) is a star-neutrosophic graph. An edge 
always has center, c, as one of its endpoints. All paths have one as their lengths, 
forever. S = {c, v} is a dual-resolving set related dual-resolving number. Since, 
let 

Ss {c, v} =V \ {x, Ho) ea , LO(STRi,o,)—2h 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values is 
called neutrosophic vertex.]. For every neutrosophic vertices v and cin S, there’s 
a neutrosophic vertex x in V \ (S = {c,v} = V \ {@1,22,°++ , TO(STRi o3)—2}) 
such that x resolves v and c then the set of neutrosophic vertices, S = {c,v} = 
V \{21, £2, , LO(STRi,9,)—2} is called dual-resolving set. So as the maximum 
neutrosophic cardinality between all dual-resolving sets is called dual-resolving 
number and it’s denoted by 


3 
Ral ST Rio) = max > /(0:(c) ely o;(y)) 

Thus E 
Ral ST Ri o3) = max X /(0:(c) a oi(y)) 


The clarifications about results are in progress as follows. A star-neutrosophic 
graph is related to previous result and it’s studied to apply the definitions on it. 
To make it more clear, next part gives one special case to apply definitions and 
results on it. Some items are devised to make more sense about new notions. A 
star-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it, too. 


Example 2.6.8. There is one section for clarifications. In Figure (2.16), a star- 
neutrosophic graph is illustrated. Some points are represented in follow-up 
items as follows. 


(i) Let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices no and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1,n2}) such that ng resolves nz and nı, then the 
set of neutrosophic vertices, S = {n1,n2} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Rio.) = 2; 


(ii) let S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and n4 in S, there’s no 
neutrosophic vertex n in V \ (S = {n2,n4}) such that n resolves nə 
and n4, then the set of neutrosophic vertices, S = {n2, n4} isn’t called 
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dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric) = 2; 


(iii) let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ng and nı in S, there’s a neutrosophic 
vertex n4 in V \ (S = {ni,n3}) such that n4 resolves ng and nı, then the 
set of neutrosophic vertices, S = {n1, ng} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric.) = 2; 


(iv) let S = {n2, ns } be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and ns in S, there’s no 
neutrosophic vertex n in V \ (S = {ng,n5}) such that n resolves nz 
and ns, then the set of neutrosophic vertices, S = {n2, ns} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric) = 2; 


(v) let S = {n1, ns} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ns and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {ni,n5}) such that ng resolves ns and nı, then the 
set of neutrosophic vertices, S = {n1, ns} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(ST Ric) = 2; 


(vi) let S = {n1, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices n4 and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, n4}) such that ng resolves n4 and nı, then the 
set of neutrosophic vertices, S = {n1, n4} is called dual-resolving set and 
this set is maximal. So as it relates to maximum neutrosophic cardinality 
between all dual-resolving sets is called dual-resolving number and it’s 
denoted by Ra (ST Ri, o2) = 3.7. 


Proposition 2.6.9. Let NTG : (V, E,o,) be a complete-bipartite-neutrosophic 
graph. Then 


3 


Rn(CMCo,,02) = wei uct X (o(a) + oi(y)). 


i=l 


Proof. Suppose CMC,,,¢, : (V, E, 0, u) is a complete-bipartite-neutrosophic 
graph. Every vertex in a part and another vertex in opposite part is resolved 
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Figure 2.16: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


by any given vertex. Thus maximum cardinality implies including one vertex 
from each part. Let 


S = V \ {21, £2, ,LO(OMC.,,05)—2} = {Us V}uevi vev 


be a dual-resolving set related to the dual-resolving number. This construction 
gives the proof. Since let 


S = V \ {21, £2,  EO(CMCo03)-2] = {Us V}ucvi vev 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertices u and v in S, 
there’s a neutrosophic vertex n in 


V \ (S = V \ {21, £2, ,EO(CMCo 03)-27 = {Us V}uevy veva) 
such that n resolves u and v, then the set of neutrosophic vertices, 
S = V \ {x1, £2, a LO(CMCoy,09)—2} = {u, Vv} ueVy veva 


is called dual-resolving set. So as the maximum neutrosophic cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 


3 
n M 01,02) = i i g 
Rn(CMCo,,¢3) n Mi (x) + oi(y)) 
Thus 
3 
Ral CMC 5,6.) = a 2 (outa) + ai(y)). 


The clarifications about results are in progress as follows. A complete- 
bipartite-neutrosophic graph is related to previous result and it’s studied to 
apply the definitions on it. To make it more clear, next part gives one special 
case to apply definitions and results on it. Some items are devised to make 
more senses about new notions. A complete-bipartite-neutrosophic graph is 
related to previous result and it’s studied to apply the definitions on it, too. 
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Example 2.6.10. There is one section for clarifications. In Figure (2.17), 
a complete-bipartite-neutrosophic graph is illustrated. Some points are 
represented in follow-up items as follows. 


(i) 


(ii) 


(iii) 


(iv) 
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Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and n4 in S, there’s no neutrosophic 
vertex n in V \ (S = {n1, n2, n4}) such that n resolves n4 and n1, then the 
set of neutrosophic vertices, S = {n1, n2, n4} isn’t called dual-resolving set. 
So as it doesn’t relate to maximum cardinality between all dual-resolving 
sets is called dual-resolving number and it’s denoted by R(CMC 5,0.) = 2; 


let S = {n2, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and ng in S, there’s no neutrosophic 
vertex n in V \ (S = {n2, n3 }) such that n resolves nz and ng, then the set 
of neutrosophic vertices, S = {n2, n3} isn’t called dual-resolving set. So 
as it doesn’t relate to maximum cardinality between all dual-resolving sets 
is called dual-resolving number and it’s denoted by R(CM Co ,o2) = 2; 


let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex nə in V \ (S = {n1, na }) such that na resolves nı and ng, then the 
set of neutrosophic vertices, S = {n1,n3} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC.o,,¢,) = 2; 


let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, n2}) such that ng resolves nı and n2, then the 
set of neutrosophic vertices, S = {n1, n2} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC.o,,o,) = 2; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and n4 in S, there’s a neutrosophic 
vertex ng in V \ (S = {n2,n4}) such that ng resolves nz and n4, then the 
set of neutrosophic vertices, S = {n2, n4} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC., 5.) = 2; 


let S = {n1,ng3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1,n3}) such that ng resolves nı and ng, then 
the set of neutrosophic vertices, S = {n1,n3} is called dualresolving 
set. So as it relates to maximum neutrosophic cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
Rn(CMCo,,o,) = 3.4. 


2.6. Setting of neutrosophic dual-resolving number 


no(0.4, 0.2, 0.8) n3(0.5, 0.2, 0.8) 


(0.5, 0.2, 0.3) 
(0.4, 0.2, 0.3) 


(0.3, 0.2, 0.3) 


(0.3, 0.2, 0.3) 
ni(0.7,0.9, 0.3) 


n4(0.3,0.4, 0.3) 


Figure 2.17: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


Proposition 2.6.11. Let NTG : (V, E, c, u) be a complete-t-partite-neutrosophic 
graph where t > 3. Then 


3 
Reu(CMCay 0400.) = sey BR gg D(H) + 0400) 
Proof. Suppose CMC 5, .95,..,, : (V,E,o,u) is a complete-t-partite- 


neutrosophic graph. Every vertex in a part and another vertex in opposite part 
is resolved by any given vertex. Thus maximum cardinality implies including 
two vertices from two different parts. Let 


S = V \ a \ {u} U Ve \ {fu} U V3 U ++ U Vi- U Ve) = {u, vfuen vers: 


Thus 
S = V \ {21, £2, ,LO(CMC.,,09,---,04)-2F 


be a dual-resolving set related to the dual-resolving number. This construction 
gives the proof. Since let 


S = V \ a \ {u} U Va \ {fu} U V3 U+ U Via U Ve) = {u, vhuevi wevr- 


Thus 
S = V \ {21, £2, »FO(CMCo,,09,--- m2); 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertices u and v in S, 
there’s a neutrosophic vertex n in 


V\(SH=V\ (Vi \ {uf U V2 \ {v} U Vs UU Vii U Ve) = {u, vhuevi veva: 


S = V \ {%1,%2,°++ ,LO(OMC¢,,09,---,0,)—25) 


such that n resolves u and v, then the set of neutrosophic vertices, 


S = V \ a \ {u} U V2 \ {fu} U V3 U ++ U Vi- U Ve) = {u, vhuevi weva. 


89 


80NTG17 


2. Modified Notions 


Thus 


S = V \ {21, £2, ,LO(OMC., o3, ,04)—2F 


is called dual-resolving set. So as the maximum neutrosophic cardinality between 
all dual-resolving sets is called dual-resolving number and it’s denoted by 


Thus 


3 
Rn(CMCo,,09,--.0:) = i i(y)). 
(CMC ons m) = sey BB yyy DA HA) 
3 
Rn(CMCo,,0,--.0:) = ; i(y)). 
(CMC onn m) = sey BB yy ZA H) 


The clarifications about results are in progress as follows. A complete-t- 
partite-neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case 
to apply definitions and results on it. Some items are devised to make more 
sense about new notions. A complete-t-partite-neutrosophic graph is related to 
previous result and it’s studied to apply the definitions on it, too. 


Example 2.6.12. There is one section for clarifications. In Figure (2.18), a 
complete-t-partite-neutrosophic graph is illustrated. Some points are represented 
in follow-up items as follows. 


(i) 


(iii) 
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Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and n4 in S, there’s no neutrosophic 
vertex n in V \ (S = {n1,n2,n4}) such that n resolves n4 and nı, 
then the set of neutrosophic vertices, S = {n1, n2, n4} isn’t called dual- 
resolving set. So as it doesn’t relate to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(CM Coiese cr) = 23 


let S = {n2, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and ng in S, there’s no neutrosophic 
vertex n in V \ (S = {n2, ng }) such that n resolves nz and ng, then the set 
of neutrosophic vertices, S = {n2, ng } isn’t called dual-resolving set. So as 
it doesn’t relate to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, ,02, .0;) = 2; 


let S = {n1, ng} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1, na }) such that na resolves nı and ng, then the 
set of neutrosophic vertices, S = {n1,n3} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, 05, .0,) = 2; 


2.6. Setting of neutrosophic dual-resolving number 


no(0.4, 0.2, 0.8) ns (0.4, 0.2, 0.8) 
(0.4, 0.2, 0.3) 


n3(0.5, 0.2, 0.8) 


(0.3, 0.2, 0.3) 


(0.4, 0.2, 0.3) 
(0.3, 0.2, 0.3) 


(0.5, 0.2, 0.3) ee ae 
n4(0.7, 0.9, 0.3) (0.3, 0.2, 0.3) 


n4(0.3, 0.4, 0.3) 


Figure 2.18: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


(iv) let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {n1,n2}) such that ng resolves nı and n2, then the 
set of neutrosophic vertices, S = {n1, n2} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, 95,.--,0,) = 23 


(v) let S = {n2,n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nz and n4 in S, there’s a neutrosophic 
vertex ng in V \ (S = {n2,n4}) such that ng resolves nz and n4, then the 
set of neutrosophic vertices, S = {n2, n4} is called dual-resolving set. So 
as it relates to maximum cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R(CMC 5, ,02,-: o1) = 2; 


(vi) let S = {n1, na} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices nı and ng in S, there’s a neutrosophic 
vertex ng in V \ (S = {ni,n3}) such that ng resolves nı and ng, then 
the set of neutrosophic vertices, S = {n1,n3} is called dual-resolving 
set. So as it relates to maximum neutrosophic cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
Rr(CMC 4, 09... or) = 3A. 


Proposition 2.6.13. Let NTG : (V,E,o,) be a wheel-neutrosophic graph. 
Then 


Proof. Suppose WH Li o : (V, E, o, u) is a wheel-neutrosophic graph. The 
argument is elementary. All vertices of a cycle join to one vertex, c. S = {c, s} 
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is a dual-resolving set related dual-resolving number. Since, let 


S = V \ {21, £2, ,LO(WHL1,95)—2} = {6S} 


be a set of neutrosophic vertices [a vertex alongside triple pair of its values 
is called neutrosophic vertex.]. For every neutrosophic vertices c and s in S, 
there’s a neutrosophic vertex n in V \ (S = V \ {z1, £2, , TO(WH La o3)—2} = 
{c,s}) such that n resolves c and s, then the set of neutrosophic vertices, 
S = V \ {21, £2, ,LO(WHL1,,,)—2} = {G, 5} is called dual-resolving set. So as 
the maximum neutrosophic cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by 


3 
Rn (WH Li o3) = max X (oi(c) + o;(y)) 
Thus 
3 
Ra(WHLi,c;) = mar, (oilc) + oily)) 


The clarifications about results are in progress as follows. A wheel- 
neutrosophic graph is related to previous result and it’s studied to apply 
the definitions on it. To make it more clear, next part gives one special case to 
apply definitions and results on it. Some items are devised to make more sense 
about new notions. A wheel-neutrosophic graph is related to previous result 
and it’s studied to apply the definitions on it, too. 


Example 2.6.14. There is one section for clarifications. In Figure (2.19), a 
wheel-neutrosophic graph is illustrated. Some points are represented in follow- 
up items as follows. 


(i) Let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices no and nı in S, there’s a neutrosophic 
vertex n3 in V \ (S = {n1, n2}) such that ng resolves nz and nı, then the 
set of neutrosophic vertices, S = {n1, n2} is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(WH Li 5.) = 2; 


(ii) let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and n4 in S, there’s no 
neutrosophic vertex n in V \ (S = {ng,n4}) such that n resolves nə 
and n4, then the set of neutrosophic vertices, S = {n2, n4} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W H Li o,) = 2; 
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(iii) let S = {n1, n3} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices ng and nı in S, there’s a neutrosophic 
vertex n4 in V \ (S = {ni,n3}) such that n4 resolves ng and n1, then the 
set of neutrosophic vertices, S = {n1, ng } is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W HAL o) = 2; 


(iv) let S = {n2, ns} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which aren’t consecutive 
vertices. For every neutrosophic vertices ng and ns in S, there’s no 
neutrosophic vertex n in V \ (S = {n2,n5}) such that n resolves ng 
and ns, then the set of neutrosophic vertices, S = {n2, ns} isn’t called 
dual-resolving set. So as it doesn’t relate to dual-resolving number. 
As if it doesn’t contradict with the maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W ALi o) = 2; 


(v) let S = {n1, n5} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices n5 and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {ni,5}) such that ng resolves ns and n1, then the 
set of neutrosophic vertices, S = {n1, ns } is called dual-resolving set and 
this set is maximal. So as it relates to maximum cardinality between all 
dual-resolving sets is called dual-resolving number and it’s denoted by 
R(W H Li 5.) = 2; 


(vi) let S = {n1, n4} be a set of neutrosophic vertices [a vertex alongside triple 
pair of its values is called neutrosophic vertex.] which are consecutive 
vertices. For neutrosophic vertices n4 and nı in S, there’s a neutrosophic 
vertex ng in V \ (S = {ni,n4}) such that ng resolves n4 and n1, then the 
set of neutrosophic vertices, S = {n1, n4} is called dual-resolving set and 
this set is maximal. So as it relates to maximum neutrosophic cardinality 
between all dual-resolving sets is called dual-resolving number and it’s 
denoted by Rya(W H Li o3) = 3.7. 


2.7 Applications in Time Table and Scheduling 


In this section, two applications for time table and scheduling are provided where 
the models are either complete models which mean complete connections are 
formed as individual and family of complete models with common neutrosophic 
vertex set or quasi-complete models which mean quasi-complete connections 
are formed as individual and family of quasi-complete models with common 
neutrosophic vertex set. 

Designing the programs to achieve some goals is general approach to apply on 
some issues to function properly. Separation has key role in the context of this 
style. Separating the duration of work which are consecutive, is the matter and 
it has importance to avoid mixing up. 
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n3(0.5, 0.2, 0.8) 


(0.3, 0.2, 0.3) (0.3, 0.2, 0.3) 


n4(0.3, 0.4, 0.3) 
no(0.4, 0.2, 0.8) 


n,(0.7,0.9, 0.3) 


0.4, 0.2, 0.3 : 
( ) (0.3, 0.2, 0.3) 
(0.3, 0.2, 0.3) 


n;(0.4,0.2, 0.8) 


Figure 2.19: A Neutrosophic Graph in the Viewpoint of its dual-resolving 
number and its neutrosophic dual-resolving number. 


Step 1. (Definition) Time table is an approach to get some attributes to do 
the work fast and proper. The style of scheduling implies special attention 
to the tasks which are consecutive. 


Step 2. (Issue) Scheduling of program has faced with difficulties to differ amid 
consecutive sections. Beyond that, sometimes sections are not the same. 


Step 3. (Model) The situation is designed as a model. The model uses data to 
assign every section and to assign to relation amid sections, three numbers 


belong unit interval to state indeterminacy, possibilities and determinacy. 


There’s one restriction in that, the numbers amid two sections are at least 
the number of the relations amid them. Table (2.1), clarifies about the 
assigned numbers to these situations. 


Table 2.1: Scheduling concerns its Subjects and its Connections as a neutrosophic 
graph in a Model. 


Sections of NTG nı ng ns 
Values (0.7,0.9,0.3) (0.4,0.2,0.8)--- (0.4, 0.2, 0.8) 

Connections of NTG | EF, E>- Eg 
Values (0.4,0.2,0.3) (0.5,0.2,0.3)---  (0.3,0.2, 0.3) 


2.8 Case 1: Complete-t-partite Model alongside its 
dual-resolving number and its neutrosophic 
dual-resolving number 


Step 4. (Solution) The neutrosophic graph alongside its dual-resolving number 
and its neutrosophic dual-resolving number as model, propose to use 
specific number. Every subject has connection with some subjects. Thus 
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2.8. Case 1: Complete-t-partite Model alongside its dual-resolving number 
and its neutrosophic dual-resolving number 


no(0.4, 0.2, 0.8) ns (0.4, 0.2, 0.8) 
(0.4, 0.2, 0.3) 


n3(0.5, 0.2, 0.8) 


(0.3, 0.2, 0.3) 


(0.4, 0.2, 0.3) 
(0.3, 0.2, 0.3) 


(0.5, 0.2, 0.3) ee ae 
n,(0.7,0.9, 0.3) (0.3, 0.2, 0.3) 


n4(0.3, 0.4, 0.3) 


Figure 2.20: A Neutrosophic Graph in the Viewpoint of its dual-resolving 


number and its neutrosophic dual-resolving number 80NTG20 


the connection is applied as possible and the model demonstrates quasi-full 
connections as quasi-possible. Using the notion of strong on the connection 
amid subjects, causes the importance of subject goes in the highest level 
such that the value amid two consecutive subjects, is determined by those 
subjects. If the configuration is star, the number is different. Also, it holds 
for other types such that complete, wheel, path, and cycle. The collection 
of situations is another application of its dual-resolving number and its 
neutrosophic dual-resolving number when the notion of family is applied in 
the way that all members of family are from same classes of neutrosophic 
graphs. As follows, There are five subjects which are represented as Figure 
(2.20). This model is strong and even more it’s quasi-complete. And the 
study proposes using specific number which is called its dual-resolving 
number and its neutrosophic dual-resolving number. There are also some 
analyses on other numbers in the way that, the clarification is gained 
about being special number or not. Also, in the last part, there is one 
neutrosophic number to assign to this model and situation to compare 
them with same situations to get more precise. Consider Figure (2.20). 
In Figure (2.20), an complete-t-partite-neutrosophic graph is illustrated. 
Some points are represented in follow-up items as follows. 


(i) Let S = {n1, n2, n4} be a set of neutrosophic vertices [a vertex 
alongside triple pair of its values is called neutrosophic vertex.] 
which are consecutive vertices. For neutrosophic vertices nı and 
n4 in S, there’s no neutrosophic vertex n in V \ (S = {n1, n2, n4}) 
such that n resolves n4 and n1, then the set of neutrosophic vertices, 
S = {n1,n2,n4} isn’t called dual-resolving set. So as it doesn’t relate 
to maximum cardinality between all dual-resolving sets is called dual- 
resolving number and it’s denoted by R(CMC.,, 05... .0,) = 23 


(ii) let S = {nz,n3} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For neutrosophic vertices nz and ng in S, 
there’s no neutrosophic vertex n in V \ (S = {n2,n3}) such that n 
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resolves no and ng, then the set of neutrosophic vertices, S = {n2,n3} 
isn’t called dual-resolving set. So as it doesn’t relate to maximum 
cardinality between all dual-resolving sets is called dual-resolving 
number and it’s denoted by R(CMC 5, 45, 0) = 23 


let S = {n1, na} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For neutrosophic vertices nı and ng in S, 
there’s a neutrosophic vertex ng in V \ (S = {n1,n3}) such that nə 
resolves nı and ng, then the set of neutrosophic vertices, S = {n1, ng} 
is called dual-resolving set. So as it relates to maximum cardinality 
between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R(CMCo,,69,---,0,) = 2; 


let S = {n1, n2} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For neutrosophic vertices nı and ng in S, 
there’s a neutrosophic vertex ng in V \ (S = {n1, n2}) such that ng 
resolves nı and ng, then the set of neutrosophic vertices, S = {n1, n2} 
is called dual-resolving set. So as it relates to maximum cardinality 
between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R(CMC 4g, ,02, o1) = 2; 


let S = {n2, n4} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For neutrosophic vertices nz and n4 in S, 
there’s a neutrosophic vertex ng in V \ (S = {n2,n4}) such that ng 
resolves nz and n4, then the set of neutrosophic vertices, S = {n2, n4} 
is called dual-resolving set. So as it relates to maximum cardinality 
between all dual-resolving sets is called dual-resolving number and 
it’s denoted by R(CMC 4, ,65,.+ 04) = 2; 


let S = {n1, na} be a set of neutrosophic vertices [a vertex alongside 
triple pair of its values is called neutrosophic vertex.] which are 
consecutive vertices. For neutrosophic vertices nı and ng in S, 
there’s a neutrosophic vertex nz in V \ (S = {n1,n3}) such that no 
resolves nı and ng, then the set of neutrosophic vertices, S = {n1,n3} 
is called dual-resolving set. So as it relates to maximum neutrosophic 
cardinality between all dual-resolving sets is called dual-resolving 
number and it’s denoted by Rn(CMC.o,,o5,.--,c,) = 3-4. 


Case 2: Complete Model alongside its A 


Neutrosophic Graph in the Viewpoint of its 
dual-resolving number and its neutrosophic 
dual-resolving number 


Step 4. (Solution) The neutrosophic graph alongside its dual-resolving number 
and its neutrosophic dual-resolving number as model, propose to use 
specific number. Every subject has connection with every given subject 
in deemed way. Thus the connection applied as possible and the model 
demonstrates full connections as possible between parts but with different 
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2.9. Case 2: Complete Model alongside its A Neutrosophic Graph in the 
Viewpoint of its dual-resolving number and its neutrosophic dual-resolving 


s number 
no(0.3, 0.9, 0.8) (0.3, 0.3, 0.2) n3(0.9,0.3, 0.2) 


aM a Me) (0.6, 0.2, 0.1) 


n (0.6, 0.8, 0.2) (0.6, 0.2, 0.1) n4(0.6,0.2, 0.1) 


Figure 2.21: A Neutrosophic Graph in the Viewpoint of its dual-resolving 


number and its neutrosophic dual-resolving number 8ONTG21 


view where symmetry amid vertices and edges are the matters. Using the 
notion of strong on the connection amid subjects, causes the importance of 
subject goes in the highest level such that the value amid two consecutive 
subjects, is determined by those subjects. If the configuration is complete 
multipartite, the number is different. Also, it holds for other types such 
that star, wheel, path, and cycle. The collection of situations is another 
application of its dual-resolving number and its neutrosophic dual-resolving 
number when the notion of family is applied in the way that all members 
of family are from same classes of neutrosophic graphs. As follows, There 
are four subjects which are represented in the formation of one model as 
Figure (2.21). This model is neutrosophic strong as individual and even 
more it’s complete. And the study proposes using specific number which 
is called its dual-resolving number and its neutrosophic dual-resolving 
number for this model. There are also some analyses on other numbers in 
the way that, the clarification is gained about being special number or not. 
Also, in the last part, there is one neutrosophic number to assign to these 
models as individual. A model as a collection of situations to compare 
them with another model as a collection of situations to get more precise. 
Consider Figure (2.21). There is one section for clarifications. 


(i) For given two neutrosophic vertices, s,s’, d(s,n) = 1 = d(s’,n). Thus 
n doesn’t resolve s and s’; 


(ii) the existence of one neutrosophic vertex to do this function, resolving, 
is obvious thus this vertex form a set which is necessary and sufficient 
in the term of minimum resolving set and minimal resolving set as 
if it seems there’s no neutrosophic vertex to resolve so as to choose 
one vertex outside resolving set so as the function of resolving is 
impossible; 


(iii) for given two vertices, s and s’ if d(s,n) = 1 = d(s’,n), then n 
doesn’t resolve s and s’ where d is the minimum number of edges 
amid all paths from s to s’. Let S be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For every two neutrosophic vertices s,s’ in S, there’s no 
neutrosophic vertex n in V \ S such that n resolves s,s’, then the 
set of neutrosophic vertices, S = {s} is called dual-resolving set. 


97 


2. Modified Notions 


The maximum cardinality between all dual-resolving sets is called 
dual-resolving number and it’s denoted by R(NTG) = 1; 


(iv) the corresponded set doesn’t have to be resolved by the set; 


(v) V isn’t used when the set is considered in this notion since V \ {v} 
always works; 

(vi) for given two vertices, s and s’ if d(s,n) = 1 = d(s’,n), then n 
doesn’t resolve s and s’ where d is the minimum number of edges 
amid all paths from s to s’. Let S be a set of neutrosophic vertices 
[a vertex alongside triple pair of its values is called neutrosophic 
vertex.]. For every two neutrosophic vertices s,s’ in S, there’s no 
neutrosophic vertex n in V \ S such that n resolves s,s’, then the set 
of neutrosophic vertices, S = {s} is called dual-resolving set. The 
maximum neutrosophic cardinality between all dual-resolving sets is 
called dual-resolving number and it’s denoted by R,(NTG) = 2; 


2.10 Open Problems 


In this section, some questions and problems are proposed to give some avenues 
to pursue this study. The structures of the definitions and results give some 
ideas to make new settings which are eligible to extend and to create new study. 
Notion concerning its dual-resolving number and its neutrosophic dual-resolving 
number are defined in neutrosophic graphs. Thus, 


Question 2.10.1. Js it possible to use other types of its dual-resolving number 
and its neutrosophic dual-resolving number? 


Question 2.10.2. Are existed some connections amid different types of its dual- 
resolving number and its neutrosophic dual-resolving number in neutrosophic 
graphs? 

Question 2.10.3. 7s it possible to construct some classes of neutrosophic graphs 


which have “nice” behavior? 


Question 2.10.4. Which mathematical notions do make an independent study 
to apply these types in neutrosophic graphs? 


Problem 2.10.5. Which parameters are related to this parameter? 


Problem 2.10.6. Which approaches do work to construct applications to create 
independent study? 


Problem 2.10.7. Which approaches do work to construct definitions which use 
all definitions and the relations amid them instead of separate definitions to 
create independent study? 


2.11 Conclusion and Closing Remarks 


In this section, concluding remarks and closing remarks are represented. The 
drawbacks of this article are illustrated. Some benefits and advantages of this 
study are highlighted. 

This study uses two definitions concerning dual-resolving number and neut- 
rosophic dual-resolving number arising from resolved vertices in neutrosophic 
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2.11. Conclusion and Closing Remarks 


graphs assigned to neutrosophic graphs. Maximum number of resolved ver- 
tices, is a number which is representative based on those vertices. Maximum 
neutrosophic number of resolved vertices corresponded to dual-resolving set is 
called neutrosophic dual-resolving number. The connections of vertices which 
aren’t clarified by minimum number of edges amid them differ them from each 
other and put them in different categories to represent a number which is 


Table 2.2: A Brief Overview about Advantages and Limitations of this Study 


79tbl2 


Advantages Limitations 


1. Dual-Resolving Number of Model 1. Connections amid Classes 
2. Neutrosophic Dual-Resolving Number of Model 
3. Maximal Dual-Resolving Sets 2. Study on Families 


4. Resolved Vertices amid all Vertices 


5. Acting on All Vertices 3. Same Models in Family 


called dual-resolving number and neutrosophic dual-resolving number arising 
from resolved vertices in neutrosophic graphs assigned to neutrosophic graphs. 
Further studies could be about changes in the settings to compare these notions 
amid different settings of neutrosophic graphs theory. One way is finding some 
relations amid all definitions of notions to make sensible definitions. In Table 
(2.2), some limitations and advantages of this study are pointed out. 
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